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(54) ELECTROSTATIC CHARGE IMAGE DEVELOPING TONER, IMAGE FORMING METHOD, AND IMAGE FORMING DEVICE 

(57)Abstract:. 

PURPOSE: To provide an image forming method having a constitution for 
simultaneous developing and cleaning process, which shows extremely good 
transfer property for various kinds of transfer material and is intrinsically 
not influenced in positive or negative memory by the toner remaining after 
transfer. 

CONSTITUTION: This method consists of an electrifying process 117 to 
electrify a photoreceptor 100, an exposing process 121 to expose the 
electrified photoreceptor 100 thereby forming an electrostatic latent image, 
a developing process 140 to bring a toner 142 carried by a toner carrying 
body 102 into contact with the photoreceptor surface thereby developing 
the electrostatic latent image and forming a toner image on the 
photoreceptor, a transfer process 114 to transfer the toner image to a 
transfer material, and a simultaneous development and cleaning process to 
recover the toner 142 remaining on the photoreceptor 100. In the method, 
the surface of the photoreceptor 100 has >85° contact angle to water, and 
the toner consists of an inorg. fine powder material and toner particles 
containing a binder resin and a coloring agent. As for the toner, the volume 
average particle size DV (^irn) is 3um<DV<8um, the weight average particle 
size D4 (um) is 3.5<D4<9, and the proportion Nr of particles having <5um 
particle size in the distribution of grain size is 1 7number%<Nr<90number%. 
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(57) [KM] (UHE*) 

[#*#«] i o o ^^m-rs^sxm 1 1 

B)tISl2 1, h-^-— ftSr^l 0 2»cfe^$tLT^« 

T.feZm-tZffi'&.Wil&JsmX'ib 9 , 10 0 W^ffi 

h^-l4<£W¥«J*SrtlD v Urn) ^3jumg 
Dv^8^mT"foO, St¥^ttSD4 Urn) 3 . 5 

WTOtt^OJfc^N,** 1 7»%SN r S 9 Of@gc%T- 
*>5. 
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[111**1] *KlifeN-5»«A**8 5SW±tf)*Itt 

lift, 

«p*^@iix-f sa*ran*^ y -->-^xft&*-rsiii« 

gDv (ym) i ! 3/imiDvS8^mt"fcO, fiS¥*S 
fiEtD* (/im) #3. 5SD 4 <9T-fco-C, <B»«Cff 
^C*>»tS«tft5 /i myTrot^<7)it*N r i): 17g 

st%£ 9 o®m%T~hz r & z&mt-rz&mtt 

[fi*Jg2] h-^- lifWWSDv (A«m) # 
3/imSD»<6(imt**t), ti¥«D. (urn) 
z>*3. 5 A tmSD < <6. Sfimffoot, 
:fiK*5tt5*£rt£5 p. m£XT<V hi — Jffi^-WltspNr^ 6 
0fl»%<N,S9 Ofl*%-C*>*l«**HJ:C*«>» 

3. 17 mWTro h ^— *&T-WJt45N„ £ #3«*as^ 
?»i(C*JJt5^13. 1 7 AimJ£TFtf> — *fcT-Wlt45N 
v^tt:N„/Nv^2. 0~8. O-Cfct?, #«*fcK5MJi 
KSJit 5*2*1 8 ai mJW±<0 hf-— m.=f-<nfcm\£m& 1 0 

3 . 1 7 At mJ^TcO hi--iSL*<nlt&N„b#mmm& 
^»C*5tt5«tS3. 1 7 Ai m»T» h^— fe^Olt^N 
v«73JtN./N v *S3. 0-7. 0T-ifc5!i#Jf 3lCfE« 

tt0^m?^f»«^ffl hi—. 
[fg*JS6] tth^— tt#«*«>|ft»fflQ (mC/k 

g) tfS 

14<QS80mC/k.g UC/g) (Q ; 

[«**7] !gh^-l4ffi?mS<Oite*MSQ (mC/k 

g) Z)« 

2 4 gQS 6 OmC/k g (jC/g) 



(2) 8-240925 

2 

T-fcsfi**6 KLtoM<o»mmMtfwtm hi— 0 

Xft, 

jsi-sm&xig, 
io »ffic:iafti-5ii«ra«p^ y -^^xft-sr^-f-sPHt; 

•J— IfrF-fc i«r*TU tth-7— ttfl£«JF*&*ft 

flDv (Aim) ^3 Aim^D v S8 AimT-fc*), SS^P«J 
(^m) 7)S3. 5 <D*=S 9 tfcct, fllifc&g 
^tc*J»t5«CS5 nmUToyl&.=F<Ditmn^\ 7<@ 

20 

o jgw±-efo 5 fi** 8 »cte«c sf{ftjKfiR*jfe. 

[11**10] <6*fr«:*Jia*7s/*W^Sr*i-sai 
HH4»#**# L-T^ SIS** 8 XI4 9 ^KMt<omWf» 

[fl*«l 1] l^t-«fr»?WSDv (^m) *s 
3(jmSDv<6( i mt*S)0 > Sg^iSttiSD* (urn) 
&3. 5^mSD 4 <6. S^mtfcoT, 
^HC^JtS*tS5 AimJWTW h-t-— SBt^f-OJt^N^S 6 
30 0<igc%<N,^ 9 Oie^r%T-*>5sS*iS875Sl 0© 

[fS*JS 1 2 ] h-^- ttfiKttS^Mfcfciitt 2«CS 
3. 1 7#mKTC h-^-«t^©it*N_i:#Wtt«^ 
^T|r*5Ct 3 . 1 7 n mlikT<D h -T— COifc^N 

v<DJfcN„/Nv/SS2. 0~8. Offc^ f*:««tS5)-* 
lC*}(t5*tS8 At mtA±cO h-^— JKt^-fOflJflStfc^^s 1 0 

*a%wT-c-fcsii** 8 75s 1 2 <r>\ ^rn*»»c:iE«<o 

[IS** l 3 ] h-^— ttfljfcl&g&ffilc&tt SJKS 

40 3. i 7 ai mj^rw h-r— m*<o\t%tu a bwm%i.mft 

7S(c*5<t5^13. l 7 umUT<r> hi-—i&.l-(Oitmn 
v WJtN„/NvZ) s 3. 0~7. 0 X' *> -Sfl^Jll 2 (wfE 
«<73iiMg!J15/&;>7)ft, 

y#, &v-tixfe«)«[»{b4fe*»e)*a^/i — ^taiii 
ns«-»«>»t9flc-c*>*»*3fi 8 nm. 1 3 oi^n^ic 

[«** 1 5 ] »««S»#*«*»-C»#t©fl»#J-C* 
S^a^^Tv^fS^JlSTiM 1 4co^-ftl7)^ci£gi<7? 

50 ffifcMi&jjm. 



3 

w*«i6] mmmwrn* ^v=-~ >*j *xmw 
*«*Q*sift*nt-ei 475^8 omc/k g-r-fcs^ 

[HM18] h-*— (4, «»*-r!>Tfc*N-5*» 
^fiQ* 5 ^*fffi-e2 4 75M6 OmC/k gT*5*» 
**#ttSr*TL,-C^6ffll*i!ll 7 

te. 

[fi*«19] h"?— 14, **ttt*H**LTV^« 
[IS3}fS2 0] ht-tt. '>*<it»f»E 

mft&iRvm&m&'Sm-tz hi— *^p£, *r^#LS£ 

W^JI 2 0 KifE*«OWifeJ|gj***. 
[ff!#JJi2 2] «68Jl4«te#-C-<fc5fil#«2 1 {CfE 

<D±mHzM\^X2 0~9 OMS%*Lfcil?t*a^-(D^ 

[IS*«2 4] «flc«»«itt2 5*CK:*S^SttaiU 
OcSt~2075cS t-efo5IS*Jg2 3 KtE#tf)»Hfe 

[fi*JS2 5] h fc<b«»»»;RW» 

feH«r£*i-a hi—m*x\ &m&m2tiitmmk® 
#&xmi*miftinm&&b 8 733? 2 4 © 

[fS*JS 2 6 ] fe«fttt&#tt*i&*', 'M<tl,^!) 
2 5 ©i>-rfta»KK*roK*iBj«2ri!fc. 
aattWtt ft ancss «■ s spmffi v d t , if ttttffi v d t 

»3te»w«to-C^$HSfS*Jfi875S2 6 <D\,*?tifriz 

[fS#ig2 8] JBjtflfia, ^»B*»«*so. 5 c J 
/m z UTX-h^>m^2 7 ClBtf0>iifcJ|gj&fcft, 

■TSOPC®^-efc5fS*JS875M2 8co^-rtl^{c: 

imxm 3 o ] »wmHkt±> mte$L®.mz i^as 

So 
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I V„-V DC I > I Vx-Voc I 
MZtlX 1^5 11*313 0 fc|S«roiii^^ffi 0 
W»«ffiV,i:©|ll]fcit«i-S«£E4:*i-5«**3 l 

[ti*iS3 3] t&ttm I v d -v rc i *<«&**ift I v»- 

10 V DC I i <0 i> 1 0 V^±^#^»*^3 1^(43 2K1E 

8 75M 3 3 roVN-ftt^{rlE«(Diii^^fe 0 
[fi*JS35] hi—tf&M&hi— Xh<0. Ktt* 

[fS*3S3 6] h-J— 14, h-*— T-*-5fS*«8 

20 75S 3 3 co^-f ft^tefefcWBiifcJKjfcarifc, 

[is*3S3 7] hi — ma. te^*t^<^r^«sep*n 

[M#Jg3 8] hi— *S##l4s ^Jtflrrojajjg i 9 
i*l^jST-|H]f!i£ftT<^£I*:#Jg8 7?^3 7(75t^-ftt^ 

[fi*JS 3 9] h ^— »«rff 14, &ftft<Dfflm X <0 t 
1 1 0%^±iSv^itT*lE]i!)$nT^5fi*JS3 8 1CIE 

30 Ift*3l4 0] «3t#4rflf«i-*fcii)«>1lf**«, 

h-^— i&^mzmw^tix^^ hi—*mitft$kmtm 

40 Wi? J-sy^ffti: UO»t*tL. 

tt^f-i t**L, IS hi— 

fSD v (ym) ^3 u mSDv^ 8 u raXh 9, 
ilScSD* (wm) ^3. 5 SD 4 S 9r-fooT, (Blfrl&S 
^»r*5»^StfcS5 /i mttTWJK^roJt^N,-^ 1 7flS 

50 [fg*iS4 1] l«*fls«>*Bl±, *»^S*i"««tt^*« 



f 
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9 os«±T*fc.5fs*JS4 ocettosimeAii. 

[M*ig4 3] h-?— ttflc»sp«S3ttSDv (urn) 
3 fl mSDv<6Mmt**)!), S*¥*9*SflD<i (jum) 
#3. 5/imSD4<6. 5 m nTC'fco-C, fll&^K^ 

0f@»%<N r S 9 0PSSc%-Cfc 5ft*il 4 0 71?M4 2 

3 . l7/i mJ^TW h ^— tt^-<0Jt*N. £ 
^{Cjoft-5^13. 1 7 Aim^Tro hi— m^Wit^N 
,«ltN»/Nv*:2. 0~8. 0-efc<9, ftaBM&SSWIi 

8 ^ msx±<D y-t—m-=F<F>wmvc%'fr 1 o 

3 . 17(i mJ^TtO h -r-m*<r> Jfc^Nm £ 

ffi 3 . 1 7 » mJWTW h ^— Jfe-T-Wlt^N 

v«JtN„/N v * s 3. 0~7. 0-C*)5fi*:Jl4 4 KfE 

y * . & v-t e> <owskik>fo & * 5 ^ e, ai a 

H5*t*l-o«)c*&ft:T?4)SilS*^4 0 75M4 

[«**4 8 ] ->y 3— >*-Y^t?*lB 

[»*«4 9] h^-- ii. y r»c«fs*» 

flf**Q***6»«[-ei 4 73/M8 OmC/k gT'fcS^tg 
*&S#tt£*f L-0^if#JS4 0 75S4 8©^fW 
e«t<BBft&/£&B. 

[§S*ig5 0] hi— 14, y r 

«=mSQ^I6*Ma[-e2 4 7!>M60mC/k g"C*>5SE^ 
LTV >-5fS*ig 4 9 |cC*«7S{fe»Alk 

B. 

[ffl*JS5l] hi— 14, i«tt*H**LT^5JI 
[W*Jg5 2] h-J— 14, '>fc< £ <btt*Wfll. 

f»*3S 5 2 K!S«itf>iIH£^J*a£B<> 

[w**5 4 ] m&mn®i&fc-Qibz>tt#:m5 3 icie 
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[Il*il5 6] Kflc»fllS!ll4 2 5 , CfC*itt«ttaC^l 
OcSt~2075cSt -CfoSff*^5 5 KfEttroBrtfe 
^/#=£B. 

n»#JS5 7] h-^-- 14, £ i>m%ffimR&% 

5 8 ] mmut&mt&mK 'ptt < 1 1 ^ y 
3— v^/vxi4y~*^&s$ti-ri^3ff*JS4 075 
157 ^n*M-SE*coBi«^SB. 

te*tt*«#*^i¥fl:l-5i$KRBS*vo*aiii 
*JS4 0 75S5 9<7?^-ftu^l-fB*wiii#.^3gB, 

20 [JBHOfiMattSHM 
[000 1] 

[0002] 

30 [l£*<Bfttlf] tit*, *^F^tffi£ LTl4#t&:<7?;tr)£^ 
[0 0 0 3] »*«f|j«ft«:^ia<bi-*^ft£L-C«±, * 

^4r-Ka*ft. anflEa**jsfe**J 
taktix^z. swat, m&bi— rtffitca 

[0004] -^^a^^-^;i4-^^a.^.*^w<t 5 
tf^f-x-^t&ca&it^y rjia^s^FS/j:^, ^ 

S< 4*. -^S^^T-l4icDj: 5 ftSSBtt^Sf £ 
50 4 fo4^^, /J^<e<W*5. 
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[o o o 5] m^nzfemi.tz.-fv >-*-mm*. l 

BP/!) V^-St;LED7'!J /4SftffiOTtJ#<7)^ 
iiiEC/ioTttv^. ft*lf cO^IrI t LTft*2 4 0, 3 
OOdp itfoofe-bWi^OO, 6 0 0X148 00 d 

p i bm*mBt\zftvxmr\ f *&. «ots«*at: 

W/J^fKt^it A/-C^3 <0 , 4#M¥ 1-112253 

#M3pl-l 9 115 6#^«, Si¥2-2 1 4 
1 5 ftBlf 2-2 8 4 1 5 8-S§-4*«L 

3-181952 #4**8, 4-162048 -!§-4i 

[0 00 6] ifi^F, #iStt©a«n- 9-*^:l4, * 

&^fi*£;tt/-C^-5„ #J;Ll4\ Japan Ha.rdc 
opy ' 8 9^jCi 2 5-2 81, FUJITSU 

Sci. Tech. J., 28, 4, p 
p. 473 — 480 (December 1992) > 
5-188765 Jlr'jkn&XfiWMW- 5-1887 

[0 0 0 7] j*#S4fcfr8sl;::j8V*-crat, 

[0008] mmm<vigM<nm-£ k> <d<px, bi—mm 

[0 0 0 9] ^}£{£cd? y--V;/I;fiIlc:ol^-Cf4, ft 

j^yu- y— —i^. 7r-y7-^!J-=^, 

[0 0 10] ZbK? V—=->y&m$:M,ffi-tZ>1tito{z 

m-t b # <o* -y ? tc ft o -c i/vfc. 

[0011] £ PptCli, inc^-fflS^ii "3, ^ h-t 
— 05 T'ft l> >X 7- ^ $ tlX V ^S, 

[0012] ftSfc, ftfflW- 5-2 2 8 7 #44#tCffi*$ 
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(DXhitZo L*>U W.*^M<Dmf8&r£A;Xl^Z^ 
B, «**(6*H-^itLr bi—' fft*|B^-t-5^»tt* s 

[0013] #BS^ 2-51168 ^ V ~ 

o 1/ N-CiST b SR-t S t> <7> X !4 <C ^ o 1t a 

[0014] stta, 9 y— r— ^^icmm-r^tkm 

»«3R*fTo-CV^S»nBB5 9-1 3 3 5 7 3-§-4**R, 
#MBg 62-203182 #BBBg 6 3-133 
17 9 ftfflVB 64-20 5. 87 ftfflW- 

2-302772 ^§-4*#, 5-2 2 8 9 

5-5 3 4 8 2 *#&fl¥ 5-6 1 3 8 3f 

#mmz^\, ^x tt&^x&b-r, bi—^mm^^^x 

[0015] mitfct bi— ififirttfriH^Kiff^ttSr 
[0 0 16] a:yi?Sb*SrBI5jki-Sfc»K:, h-^-»» 

\z<\,\ mKft&m&wsm&izM-rz^ bi— &&&& 

[0 0 17] L^L/«C*Sb, fe^ 

h-^— *m.&bmmc®i&-tz%)mti^+ftxb-o 

it. 

[0018] tt*«?ai»BiB#^ y-->^*fexi4^ y 
m, ^— k/o v 5 ^^^— mmmy ^ 

[0 0 19] 

[0 0 2 0] **B^(Og^l4, *M#}lzfc%-Bbi— ic 

mm-tzztX'bZo 

50 [0 0 2 1] *^gP^<DSWl4> «-**fe^tt (Wili, 
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[0022] **w<BB«Ha, ht-sst*«i;jt 
[0 0 2 3] Zbic, ^^cogftni, WfcSStfsjif 
[0 0 2 4] £<bl^ *|g?q(D@^[d;, «£#fls:_hfc:8M£ 

[0 0 2 5] $fefC*^PJ(73@«jIi, h-J-— ffimfW^ 

[0 0 2 6] SbrtlSMOIfiflli, aftgtroKiHt 
[0 0 2 7] $ h^3&W<OS&i\-X s 3Mfcb»c< t^ft 

[0 0 2 8] 

#±K»9Lt^5 hi— £ h-T- fe^fflsrtclaJJDl-t- £91 
na»fltfflf8M|iaifcffl h-*— -C**), Kht- I4'>&< 

rmtzmis. & tefrm*m&&n v (Aim) a* 

3 ji mSDvS 8 u mXh *) , fifi¥#J#£fSD.. Urn) 
#3. 5 <D«£ 9-C'ifooT, ffi&JftS^KlSittStfc 
15 At m«T»fef©tt$Nj 1 7(lic%SN r S 9 0 

[0 0 2 9] SbK, *»WI4, «3tflc«rHf*-f5#* 
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v (Aim) iJS3^mSDv^8|imt'fe l 9 > Sg¥*?J*&S 
D 4 (^m) #3. 5SD 4 g9-CfooT, <@S*fcS^ 
jc*5ttStt«5 At mELT<a»¥<OltmN r t*l 7fi»% 

[0 0 3 0] £<blc, «)tfl:ar#«i-5fc* 

& 8 5 awif* (? > & h * < t i>&mmm$3 

20 t% Y1--\-±fcW¥-%lWgL'D v (Atm) a* 3 nm^DvS 8 
AtmT'fc'9, fiS¥*&feflD 4 (Aim) #3. 5 <D*S 

fwtt^N^i 7mw%^ti^9omm%x'h^>^t 

[0 0 3 1] 

-fc^^lih^— ffiHP#4 0>*MWj*Wt^ h-^- oft 
fflffl<o(iffl tc J: * *§6 Jh L , fe tvA-o 

[0 0 3 2] $«b(c, *3g9lf4, (*l!tt<0Kv^*ffi** 

[0 0 3 3] Mt©f4<0^^ = XAB^TI; 

40 [0 0 3 4] teamh-^— KJ:5«#as«fcfH!«i:fc* 

50 t L"Ciii^.±lcg.n.5o 



11 

[0 0 3 5] mto^&92k h-r— nm&tf^+ft-Qb 

[0 0 3 6] *3gWf4, ¥ffet£m±fck¥fj£t£ hi — t 
[0 0 3 7] #3gBJlf4, ^<$^E^ift^M*^J*± 

[0 0 3 8] r<7?J;5**^@^Bt^tt*N-4--t--5#S 

( i i ) «7k;m£i»tt£tt4-i-s £ 5 ^^n^J^r*^ 
m\~m*_Z>. (i i i) B^86SittSr^-rsW5r^ 
#t^L-Cft^-il4'ic:^«!c-i-5 0 (i) <Dm&tZ, &m<D 

At5itlcJ;*)I^L#5„ (i i) (om^-i-i, mtia 

(i i i) tf>4§-£-l4, 7y*IK ; ?-«r*tMfc-&* («i 

[0 0 3 9] £ftfe©^SrtCJ:ot:tf*fle*ffi<D;kte*] 

•fz>mf&ft%8 5mzi.±. (»*u<«, 9os^±) t 

[0 0 4 0] Itl?>©^Mil^t$*5fci?)|C 

(4, ft^JB«5*Bfi*»-S*L,-C, 1-6 011%, ^Fjtd 
14, 2-5 0ftS%J4 s #*L.U\, lfifi%£ 9'>&l^<t 

X&K&ttSte^ h^--^[EHlX^)45'biST-r-5„ 6 0 
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[004 1] *^WI4, fflB#»iasffirmaiS#&0%#t:: 
[0 0 4 2] #»WfcfflV*&;h,5«ft#ro#*L^ifr» 

10 wk-^&&>T! l z®.wrz>« 

[0 0 4 3] mW&m#k LTI4, TA-^-^A, 

it Pimm* v yy-so!7 ^ >\> m. trnif btiz, 

[0 0 4 4] rn&i»«tt*flE±K:i4, «3t»(OfiS»tt 

f/L-t/l-D- — h a-ir/Hn — if i/y- T.^U 

fc 1 ?, L< 140. I~3jimtfc5„ 
[0 0 4 5] *«f*4Jil4, Tym«itS]. 7^PV7= 

mm ; 4/ci4-tu-^, ^ B B B H->y 3>w*n#*aMfcK*» 

mm, #y^fi/vii, r^v^mm, **?v*m 
m, 7*s—>mm, ~>-v=>->mm, ^^->mm, 

40 n€.i^«^JoS(4 8 0fiS%J^T, #l£L.< 140-4 0 
Sit^^ilC0l|^iP(4 5 ^m«T, 
tr|40. 0 5-2 umTbmS. 
[0 04 6] «MfM%J|M:, t^ro#4Tft^tl 

LT^So «fif((iaSJBl±*W«i6iS«JK*je5.SU=JS:U-Ctt 

l&Ztl, i<Dmmt— fl*ftl»c:|45~4 0/im-CfcS. ^ 

W«i»ttKfcLr«» afem^fci4«il^tct'7^^uv. 
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[0047] znbmmffimvoxzftmzitzmmffim 

#y yjum^xy'ju, ^y^fuyfi, r^y 

/H#fli. <KP75 KtftflgOfr # tifrflg ; # y - N - f =VW 
[0 0 4 8] illi L-C> »«je«rBHttrt>±U^ « 

k, rtv^mm, =tf*->mm, 7i/-;h»ji, *> 

[0 0 4 9] «SI@ro«tJ!i+lJ:igStt'(»«c^Sr^tS:LT 

aatC^L-t 2~9 0li%ii*tL<, 5~80lt 
%**J:9#*LV* 0 ««JI«J«ffl4, 0. l-lO/^m 
riS#SL<, l~7/imiU*)»*U^ 
[0 0 5 0] *ffi»<75]ftl«:, »JJg#tt8C«r*?V— a 

[0 0 5 l ] #3eW<oa^3SLfft-»-y h«50y£ L"C 

mmLit&&=>-=.v h&mif btiz. rrot^, m&h 

frLT, «Jtfl£4 h t (Dffli-m < «J|Lfc £ o 



(8) 4#BB^p8-2 4 0 9 2 5 
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BS#*ooS|?Sr(So^ *fcl4SfM^4n — 7~-tf>Sl®S 
10 [0 0 5 2] -^MttSftS^fflV^i^ h7— £ 

m&imxfaX'bzwk'g; &yt#<Dmmcm^x, mm 

JtT*i0 0%J:»)^tv^i:^U\ ioo%tiT 

b£tl, &m%&ftlz\3:h-r—tftt5-£iXZ>b\>^?m'0 
»*L< l±Jlj$it(4l 1 0%£i±jisja^. V 

H»c:ii3#iSI6<jfc:§|#SiJ^L, i «j HUR-T-S 4 ^ 

^<ojgj$Jtl4iSVMS^te^gijfe» h-?— <D|Hli|XliA» 
[0 0 5 3] *»M»c*V^-CI4e**»fe#«<0W-Cl8* 
30 [0 0 5 4] ^Wtcffl^CjixS h-^-— 14, h^— t$LT 

[0 0 5 5] **Mfcffl^ 5 LTI4, «T 
40 bits, ^tlh(Oi3<0— affiift>5^l4Z.a«Ki±Srig-g- 

[0 0 5 6] *|gW»c:fflu^eixS h-^-— (t h-f— m^f-b 
50 [00 5 7] SbC, ht-li»ti!iSBa[»*t1>o£ 
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[oo5 8] nms nmsir<oh^— 7mm% 

4 (/im) ^9 ix m&.±X~hZk, 10 0/2 m^TO K 

i&T~tZ> 0 6 0<B'^%<Nr^8 8f@Sfc% 

12, 3. 0 n m^D v ^ 6 . 0 Lira, 3. 5 zi m^D 4 < 
6. 5 Lim(DWm£h-r~X*&Z>^ bfr&\,\ Zbia* 
3. 2/zm^D v ^5. 8 *x rru 3. 6//m^D 4 ^6. 
3 u mtf£ V &l\ 

[005 9] ^»4ffi^Htc/j>f^mAz: h<Z>»f« 

(jum) ri*3 jum ^Dv<6 /zm-Cfc'9 > SS¥#J3&fl 
D 4 (izm) 3 . 5 p. m^D 4 < 6 . 5/imT**ot, 
<B**ft«$MiTfc:*3tt 5 5 /z m«T O^T-tOit^Nr^ 6 
0<@»%<M r ^9 0flS»%^fci9, ffa^JS^^^ 
»5 8 m mUJLiO&T-^^it^^ l 5 &^%)^TXh 
9, 3. 17/im«T(7)»^lt 

^N ro< bi*:a3grS^(-^it5 3. 1 7 /i mJ^TO^ 
(7)lt^NvOitN m /Nv#2. 0 — 8. OX'fc^H^ 
At*. 

[0 0 6 0] M*-£Pl£L<te, 3ft^5 zi mJ^T^^N 
rli, 6 2»%<N r ^8 8ffl3£%^&<, qz*&3|fiStt 
D v ^3. 2/im^D v ^5. D*^ 3 . 

6 /i m^D 4 ^ 6 . 3 n mXh%(Drf&h\ 

[0061] m%ctiL8t&*i\z33i't z>mm 3 . 17 u m^X 

3. 1 7 /im0TO h^-3K^(^>lt*NvOitN m /N v 

a* 2. o*s»-ett^^y^i: j ?»i-<^f!), 8. o£® 
faK&6o $ttci^3. 0-7. oayaFSuv*. 

[0 0 6 2] ht-^Mtt«MlC^W5*iS8 /i m 

[0 0 6 3] g£h"?— WSlfOteM (mC/g) 
14^Q^80 (Qlitt3|»t<^je«#SaSr^-r) 

S££d*J;0#*LV\, Q<l4-C*>5iff«i*jS 



(9) W¥8-2 40 9 2 5 
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[0064] b-r- 1$. mm^z^^txtsb^zm 

SPA ttJK*/hS<i-S^itcj: 5, 16*»fc:±S 

10 9, iSBS^i®^^#^tta 0 

[0 0 6 5] — f&lc^ ^iB«SiJ^*i^<^iS«SBtcit-< 

20 [0 0 6 6] h t-f^tl^ll *i 5 /i mWTO h 
^-TWctf)^ ^^tffco^^ ^tBiftSfBJc:— S.S«S*t*: 

9ii*i^j:s*^ttbr, h i—teftm^mzz t ti*X 

[0 0 6 7] fc«/B£;fta*S»»J!B£ LTIi, # 

y ; y-p-^n/U^lxV, ;f yfc/Uh 

— ^ut7#3y*i^ 

*^u->-r? y p~ h y;i^ 
y d ^ M) - ^ y^ y*l*flc^| i/y 

; y tt<t tr^K ^»», ^aett^a: 

Hi, ^yx^f^Wi, ^y^u^^, ^yr^ k» 
jit* 77v«i, ^^\^>mm, ^yt- 

50 Hi, VttSWIIf****!? etl5o 
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[0 0 6 8] X^\s>Jjk&m&{$<DX s ?l'>*:S^-~ I- 

st-f s^/-^-^ una, T^y/u», r^y/u»y 

^^y^f/K y^^y^K^^K 7«#^y^K 
*^yp~hy,K yyur S Kw±5«i:S3»-&* 

fc'^vy^ ^/yrc— 7vy N t'^^xf;l/x-7/b^ 

tf, ^e—;w<y'-t<fy', 9 J\*~t\'1r , 79 uy<^> £ ? 

K ^u-y^y ^-;u^^^ y u— K l, 3-7 
* z?y\s—y<r>&o t£-w&%* 2 m 

tt5^;wf>Sx^f;u ; ^t^/uT^U y, v?f~ 

xmmx%z> 0 

[oo6 9] m^mmm hi— (Dmmmmt lti*, ® 

[0 0 7 0] ^#^p^*«Btt^fe^«S!ttcr)rRl±, 5S 

tW^«:H^U\ '<y*74 ^Vy? *TkXf% 
oRzSfls, y y ^l7s/^^&V-?:(75KaS 

[0 0 7 1 ] ^Ofdl, f«7;^-;u, fttfUttlffift, §£ 
7SKft*ft, ^*7vWfr&tt. irhzsfc&fa, BMtfc 



(10) 4#W¥8-2 4 0 9 2 5 
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[0 0 7 2] JMUfliL-Ctt, tt*i9*Pbftt^S» 

tf, # — #>zfyy?^ T~V>zfyy?, Tir^u-y 
'fyyir* i~y h — A-f^n — , yNyif^mp — % p — 
^y^, 7 5f jyi/-*, ^oXy, y**is 

ttfettSMf* 0 OSSStff-^fLO. 5-20 

[0073] hi--<omiSM&kLxmmit&m^x^ 

[0 0 7 4] h-^— coftreffiyflpcogW-C, xL^niyyife 

ia/y^x^At, *y^»^««#: f ^y^ 

[0 0 7 5] h^-Kt±, 

^f7yy«te tfyyyfctr-yf^ffi 
*<d»#»*»* ; iwt-fe y * ^ts*©*, 

[0 0 7 6] *3BWT-ttffli-5 h"^- Ht, 

30 tt^*r64^l®***LTVN5r t^^pBf^ y-cr.y 

[0 0 7 7] ht-lCffl^bix5ll»tt4rtt8»Rt 

JWItLm Witt* i> f h 7 7;utoxf U'yfi 
^r7yyMM*s ^^^tfxyfyi 

[0 0 7 8] a£#iK*»?W£ Ltd tttttt, ^ 

40 ^»»»«S5*s*lf fen*, S^tt^fe^ 

^f^y'ya-yt-i'yK ^f;U7ix;vyy 3-y 

^--y^k #«aEitv^y =1— ^*-Y/^*D#s/y 

7 p p^y^^f;^P#W^y^-;ux^f;i' ; ^y 
^f^y, ^y^ne'i^y, ^y^xv, ^!) a -ti/ 
7^y^D§ffit^!Jt^7^y ; AKyni^ix>^!; 32 

— /k #y tfi^y^y xt— /]s<Dim%mvttfv ?y =» 
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^5"(t;^b7K^!4 s »*b^ 0 ^->y lti4, 
y— /i-^tt, * y a-^Wu ^/w^^h^tt, 7a; 

[0 0 7 9] *flc«»#Ja s fii*Bm=»HP3*t-c 

UB»;:S*i-Stt*tt*«at?^ &9, £t>* 

to 0 8 0] fK#?Bra8Jfi2 5t;ic:*3^S!|*jg-Js 1 o~ 

2 0ScSttfc5ri^$L<, J:9#;i:L<f4 2 
0-lOScSt, «M£I4 5 0~775c S ttfeSI £ 

5 00 (^— frtt«) *flJ^Tfr*5. 
[008 1) l><o^ji)5VT500 fflMt V t-» 

*A*vC«Hfci-«. S«±fc*;5*$;Hfctta (Paxs 
e c) 14c S tKUftlM-S. 

[0 0 8 2] #38Wt?«:, *?£L<(4, ttiftHtt*!*:* 
as#Jf-fi«r*-fr**\ XI4 h-*— *fr?rt»c:rt8S3;h,6« 

[0 0 8 3] *»ffl»*ffiK:fc#»»»*«HHi:L«>, 

[0 0 8 4] »#«»ffl4r»mfc**ffifc*«r«5*aA 



(11) «fM¥8-240925 
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JgfftB K i o Tfimfc^ PQ U T v x 3 *t*fl * 

ioT»#W«JtiJSr9ltJSHEL,4i*e>3&-¥-#lj:#L-CI4 
-t^BJtfj (c i 9 foW. X. T IS h fi «b £8? # (5 C 

l-SttfWBJWW&iilJ— KJEtf 5tf 5, ±E3-oo#ffl 

10 C $ -CJSt HB HB 14" h (4* fe <7>VtWiX'm * ©tfcT-^ S 

tdtu— i,ctB.ft£tiz<n-cmz&t.i.\,\ m—tvmsM. 

Wit L.TI4, ^7*yy?y^^-7-, -vA-^-v 
[0 0 8 5] ^ls>x/l>S.*(-9—. 9& 

20 -e*>5»a-fcli, ^«©»«E«JIMW«r«Hptt ; ?-K«Si--lc: 
25^Dfe 9 ^SI^JjSSSSHIwK^ Lfc 9 , o# 

[0086] mmft^icjkH-sjKflsawfflroftitatco 
rot*sntfc5. ^<7?ftii®iai4 % m&mmmwLt l 

-CI4^«^flgl 0 0S*gi5tc:*}-L0. l~7fi*Sl5i/j 

s J: 5 »ca«f*ft^tcii«fs*ifiy!in-r* - 1 tmrnx-b 9 

30 *f*L<, ^ PjJd^f* L< 140. 2~5S*Sl5T-fc9. 
i|#(C(4 0. 3~2SSa5j5W* 
[0 0 8 7] f^(*:jfflit^J4#-r-5?S?t*ft^i LTtt, » 

Sr^ffl?&^Jl-«t 9ii3Bi, fo5i/M4^*^-a:fc'bWi4 5 ?!il 

[0 0 8 8] mmt^t LTI4, ^^UVWfli, 7? 

y^fitsi, ->y3-vmfli, ^y^^^u-tttBg, 17 
v^Bi, #!)75Kjtt, ^v^f-i->mm. 7vmm 
me>tB*mm%&-&m-ribti&. mmt&mt lti4, 

40 S i 0 2 , GeO z , T i 0 2 , S n O z> A 1 2 0 3 , B 2 
O s «>*D#iWt« ; *-7ffi?^, ^ 

^syjti^^Kt, ^^i/^^v^jfi, ty7f>i 

•ft-a-fe, ^jbS*, 7*/U7 7^A-*'y;j: 

[0089] mmtsmmmt lti4, $t^st^s 
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[0 0 9 0] 

2MX n +nH 2 +20 2 -» 2M0 2 +2nHX 
[00 9 1] £<£>j£lC*5l^-C, ^Jx.liMli^JH, ¥&JR 

5. ft##J{-f4, A 1 C 1 3 , T i C 1 4, GeCU, 
SiCh, POCl 3 , BB r aSr/Bl/^Cf, ^tl^ftl 
A 1 2 0 3 , T i O z , Ge0 2 , S i 0 2 , P 2 O s , B 2 0 
»3i*¥»f bit*. ro^P^WkttSrJB-a-L-CfflV^ 

[0 0 9 2] ftilt-li, SiCVD, -fy^-rC VDtf5#P# 

mm.m*fcm un 

■5« >fc^T"t>, SiOj, A 1 2 0 3 , Ti0 2 riS£f4L< 

[oo93] ««^^4ww»#:*a*js-c»jert-**j* 
14, &&'A*ax'&}zm*<oj3mi>mmx'2z. mz.t£T 

N a 2 0 • x S i 0 2 + 2HC 1 + nH 2 0 
-♦ x S i 0 2 • n H 2 0+ 2 N a C 1 

[0 0 9 4] 

M (OR) 2 0 + H 2 0 -» M0 2 +2ROH 

[0 0 9 5] Cro^tC^TtfJxtfMfi&JS. ^Stc 
Hi, RI4T;P=*;US, nl-im&Zm-to rc0B#2ftW± 

[0096] ^*Lfe«)*A»-e'ba«**$s»4K:«**i- 
si, a i , t i <nmm, gflMbfeaws li\ 

[0 0 9 7] ^SSr*i/7*y ^#JK:J:<?^£ifc>MfcU 

rotfcs. iMcteUT^fc^fciOSrSNaa^ £ UT/fii^ 
Si«W«?»«Jfcy— **fr?£i:a J T#» ft#fcS4fc 

[0 0 9 8] tefflMSLWUmb UTI4, 0* L< 14 
0. 001~20^m, tl:0. 0 0 5~10ym^ft 

v\, b ETmx-m^^tzmm'&m^x^itmmmt ux 

14, 5~500mVg, i L< lil 0-4 0 0 

mVg, $f)^L<li20~350m 2 /g^S 

i/ \ 5 m 2 / g *»» r- f4*3e m <o m&ffl mm & tern 
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[0099] mfttiL+izmt zmttrnttmnmiz. 2 o 

~9 0li%, 0SUI42 7-8 7It%, 
U< 144 0 — 8 0S4%riSftV\ 
[0 10 0] Uoofflfcfcfr*. Si 5 

S±J«^« h *St^ J: O^^rit^L 
10 %^«>T, WS3^ t P(--e<73-api4WtLh^— *£iP 

-^tp^^ffi-r^rot 1 3ftT-4>T'<D-?-tf>*i*£i4Pg 
[0101] ^fflyf^JSrifiJStJ: H?— tt^OtcfM? 
fcn. h-*— tt^*ffia»&*{Wilffli6*-»«*l 

tiboMMiBL+ti. m&m^xmfcmmMhzy'^-i&M 
<D®mxft&Ltzmm<vmm&&#n%L*imm£itz 
xmx-mitrzzkfiixz. &t&tt&tt»w*£itis'b 

fccxffi&vmtiL-tzzttfxz. mmti'tn'&n&z 
an 0 ossgBt^u 0. 0 1 ~5 ossas-g-^-rs 

rtWtL<, J: <?£f£U< (40. 0 5-5011 
30 §15, <ftKtt.O. 1 -2 0 gfigBriifcPf: Ul>\ 0. Oil 
«tt*»-C»±«», &ixT, 5 0ftg§15£ 

[0 10 2] «Jttt-T-(4#7LK»#tc*flE«»ai]«:^ 
[0 10 3] #7LK*»#i: UTI4, h<o£n#*r 

ftftv\ »*ffl«<t#?LK»flE«)iliftat una, 

-WftSi Ul5(i mUHT**»* UV\ ^fltffl^JSr 
^*i-S«r«5#TLK*9«:«)BETfeT?»JgU/t:a3(.®» 
CiO it^E«l4 10~50mVgti5 1 <r>i>W& 

* * »BE*aa u * rt^j mi-^mx-m^x- # 

Ofifigfltc:*tU, 0. 1-2 OgfiSBO^HfiS-a-i-S 
50 S!aJftt ; M !, rtSBK:»«siH»ai|S:»aS:, F^a, B^3g. la 
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[0104] mwrnmrnzmm®.* t it k-j— 

afissr'b/t-e-ttffiiwaijroiBSijoiBBitwjti-a ri^ 
[oio5] attflc-^towawft^iis h-j— tt?«EA>& 

<, ^o-c hi— tk*»m^<o&ft&'j>ti:< hi—m.* 

<CO**ttK:IHHSr*tJ^»i-^. hi— Q«tt)±'b£ft 

jRfMi»»J«:«»tt^-*»6aflf^*llt*ix, fotht 
sot- ht-fif ©Irtii, wm&t*-#rttt£ti&. h-*- 

»jw ttSMR-f a # « * $ tut mw m mm i*m * *»k mm 
ztizm&*msh-rz>?Lbtfi%'%z><, 
[0106] £U:£>w tfrh h-r-\-$.hz>m.m.tefT$*m 

*EfcttJT< 5i £{4/«£l/\, — 3 0-4 S'COfSSJS 
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[0107] mwmmmmt L.xi-i.mmmmi o omm 
ttflc *> s i M4» mn^r & mm-r s r t &mm -c-*> <o # s 

L<, £ <b L< 14 0. 2~5Sl:SlJ-C**)<9, #K 

14 0. 3-2fl(W!»SL^. 

[0108] 3— )\><nto%^i&fem\&m* 

»»£-g-fcS i 0 2 , A 1 2 0 3 , T i 0^<D&JRigfl;#> 
10 T'fcSo 

[0 10 9] *«Wfc:fflt^n5«i«»l9flci:LTl4, 

7 * m**> stift z ti z v ^ t^> a s it •>• y # T-rtfc-c 

tfcNa 2 0, S O 3 2 -^«0®!iS^?f <Z> 

^jfcv^^y znjjtms. lv\ ^->y ^(cfc^r 
20 14, S3jtxe^*i^x^Jx.i4, tft-ftr^u^^^A, 

[0 110] *3gUJ(D h^— 14, 

[oiii] rcDip/i^^a^ftt Lttt, HfjfE«s 
fens, mmms^m^fi^^y^fiv-f')^ 

40 d;U>'7>' 1 ^^l/^fA^nA-^y, ^"pA^ 

^f^^f/^B^yv, h y ;*vu#y ->y 
*^^>, h!)^f^->!);^;i'*^i' > hyJr)\>U 
S'sVfrTt t'-^Uv 5 ^ ^yUT-fe h**s*s'7 

•^f/Vv'x hdr->">7 ittf-A'i?* h 
y v/7a-;Uy ; ih^->v'7V, ^-^ri^y =f)\y~y c y 
u^-fy^ i, 3 - v= t'-yuf f 7 ^ ->d + f 

1, 3— v^jc^Ut 1 l-J^f^o^fy, ^ 
50 LP, l^MS'? 2*»6 1 2«<0->D*-^>^fit*r*L-3fS 
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[0 112] WmW^&ft'fZTSSZfv&l'hV * h 

tvv h y ^ h itzf^/uT $ ; rfxj yfjv h y 

y, v^^vUT % Szfx2 \?>vV>* Y**s*S7ls^ is-?^ 

-/p tvu^^^/wr ^ hy^ b*yi/V A?— y - 

mrfbft&o &2H,\,^>7 y?Mk Ltii, 
— ^i^^^^v-^ifv (HMDS) as*tffe*xa 0 
[0113] fc««tttic«ts/!J =1 — >*>f^X*i!7^^ 

=3— >*4ji't i^xil 2 5trait6liS^o. 5 - 
* y% y -? V y ?m-QWM ZtitcisV* «»# £ 

->y sist&^yis*ji>^*v—<Dpuzm&m 

[0 114] BETftt*!llffiLfeS*» 
#^J:-5lt*ffia^3 OmVgW, «fC50-40 

TO. 0 1-8lffflffiffl^W^6<, 0^L<(i 
0. I~5asa5, 4#t-£?£ L< ttO. 2-3ffW> 

[0 115] h-T— ZftSLIrZlcte, ^co^-ffi^ffl^ 



(14) 8-2 4 0 9 2 5 
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[0116] Kfc h-J— tt, «tt-fi!i»5Raift#J*>a^ 

[0117] #««k:*5v^t, mm\tm%wmimtm 

*ftSrfflv^a#-frtt, yr<t it, «tt^*? 

tt^Pf*rj&s-e#6J:5jfc«ffik: h ft#fM s WJ» S ix 
[0 118] ^Ot#(Z)lS0^1olt Sf?S& 

[0119] sesMftic^pt, m^i^B#^ ^ 

ff^ffi^Bt^mfi (v d ) iiPJffilifi (vj i h-t-& 
mm^1to£ftZ>WM'*<<7x (v DC ) I v d - 

Vdc I > I Vx-Vdc I ^B8«*j»S-t-sJ:5(-8a*-r 

Vi-V D c I COffii Hi 0 VJ^±* #1/^*5 fit \, 
[0 12 0] IS8{w^i- 
*#«*#oB*»JEe-*ffi«ffi«^*lft<0Vai: (V d 
+ V r ) /2*je^jajft<?5«#*c»Ll/2 0^«#Sr 

50 5 0 
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[0121] Kyt%m*, mzmi-s^^K v<n 
[0122] isytmtf'h£i<->k 7 j ^mz'ffl'Q 

* ^ 0^ £ ft 9 if £ L < u \, 

[0 12 3] £fblc, *^6§qtcj3V»TJi, HLfilKyKB 
ffSttiv»5ILSt*>fc, 0. 5 

cJ/cmWfcSt, SbCh*yl»S!ltt*6< 

<0 . Jfc««M6«S0>1,0>.]: •? tB*a«K:*N-S*ffiaf 
»^©Ti-S/cJt)T-fcS. 0. 3 c J/ 

[0 12 4] «##J6*4$ttilM*0>v.,fc (v„+v r ) 
/2**S^i8««>«*fcatLl/2 O0>«*4:J*oj£» 

(niseis) / 

U^v^5Mt)#?)ii6, :c«Sli> 0. 7£JLha* 
£f£L<, 1. 0tt±***&»cjSF*Ul^ o 
[0 12 5] ft*i\ **Mk:*i»ta*^-*J|«3tflc©B 

*3tJ*(i, «*#««B«iia«V d ©i|i» > gp*>V d /2 
3stJg<£> 3 0 (&<D3tST?K* L/c <t # ©flS)t#»*B«{a 
[0126] »Jfii-5«3t#N o . 4 <0»#3ftff-*iB 

N9H-&. 

[0127] aR*fl:N o . 4 ©«3teflM*ttl±«^*3S 
BiLTi'-f-K'-A/y^ ./V®} : LBP 
-8 6 0) tttlLt»)ILfc. ^P-fe^^tr— Kf±, 
4 7 mm/ sec tNfcS, (^«ffif»lfe^l*. 3 0 0 d 

[0 12 8] JB3te{tt$tt<*>WJt-Cl4, OKI 
7 8 0nm) WtiLt^ — firZ r t K i 

[0 12 9]lg*#:No. 4I:*5^T, f<tLfc^St 



(15) 4#Pi¥8-2 4 0 9 2 5 

28 

[0 13 0] H8c0^77tw^i-i:3a«7, »No. 
4 cDRf gfl^fi: (V„) {4-8 0 0 VX'ib Y) , 3S@mfi 

(Vj li-6 0VT*$>5 o Lfeiiot, (V d +V r ) 
/2ll-4 3 0Vffc>) < *«>^©*3t»Sl4 0. 0 9 
c J/m 2 T-fc5Clt75^, Sf-8 0 0Viffi-4 

3 0V<O2j£Srii£^ffij&co«#li, fi4 100VmV 
c JT'fcS. Uc^ot«t4 100Vm 2 /c J©1 
/2 0©tlii 205VinVc Jt'fc5„ ffl|205 

10 Vm 2 /c J<0ittllliB*aiflC-*iB«ffi»tt«»iO 
8L&I4 0. 43cJ/m J ffc5. — igftffcNo. 

4 WBfgB^i (Va) C0 1/2<D^{il4-4 0 0 VT'fc 

9, *©u*«>B3te»« #«ar*3ss) «±, 

0. 1 0 c J/m 2 tfo5; fc*»6, ¥8W3fc5*fl , 0>5 
{£14, 0. 50cJ/m 2 tW, Lfc^oT, ®3fcf£ 
No. 414, 0. 43M0. 50cJ/m 2 «S» 
flE-CM««ffi (Vi) Sr-lOOVifKltS-iW 

[0 13 1] h-j— ottSoHjfcSrBatfht- 

[0132] v^—<nw-mm&Bamm&ifi\-$.='—>\>* 

2> s , ll^i^JS.u«tt:e^^i^c*^^^Tl43^^^--r/^^■^^ , 1f 

^5^^-73:^^ (BiH-^K) MPC980 1 
X-yf^ayfs-;?- (NEC jS[) «:«*IU «ft 
iK(4 1 SUS-ffc-*- h y <7A^rfflv^Tl %N a C 1 ;>kig?j££- 
SSSi-f-5. -k.tx.ti, I SOTON R-II (=>— ;u 

3„ 8il;£8=£ L--CI4, HiifEmSf^fS 1 0 0 ~ 1 5 0 m 
1 *iC#mmt Lt^SffittSI Of* L< ttr/U*A"< 
V-tf y^/U7t>»I) 4:0. l~5ml^Pi, JSlcifJ 
SW*2~2 0mgto5, f*^£*r®LfcS«??£l4 

A-* — r/^i^-^if— KJztfT^-^r— t l-CI 00 

40 ^fefcfltstisaKofltaspj^ag ( Dv = *?-+>*A>a 

*&«tax»4fi»¥*&a (d.) , atKflca^**»6*ii> 
tiftm&mnm.Titm (8. ooiimti±sv3. 17 

(SMmtiTSt^S. 1 7 /1 m»T) 4:**!)S„ 
[0133] h-^- C5ttt&*+ U 

[0 13 4] 2 3°C, fI*HS®6 0%SWST\ 
50 !)7i LTEFV2 0 0/3 00 T y 9%. 
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©S) *^y7 9. Ogtht-l. Og?rM 

/czg-g-%&5 0~1 0 Om 1 ^FiO/Ky ai^u>i^oj(g 
fdAft5 OE^-C-Jg^-TSo &l^-C\ mz5 0 0* <y •> 
*.<DX? ])— >7 3<D4>5^RffilOffl!l^S7 2lcMffi 
R-a-ttl. 0~1. 2 g£A2V &JgM<07* 7 4&"f 
5. i«?«KO««««7 2^flec?***fft»W 1 (g) 
»K:K5I«7 l (jW*«S7 2 iSSt 
fclftttflO fc#wr, »9IO 7 7*»&»5IL.» 
ftf8gi#7 6£P?gpLTS{£fT7 5©EM2 4 5 Oh 
Pa (2 5 0mmAd) ftS. £ *>Rfl|-C— &|R]ft9l 

^{4£rV (sivWh) i-fS„ ^rt7 8(4=»>"7^-y— 

<£#©fifi£ff 9W 2 (g) i-rs, i©ht- 
mm.& (mC/g) 14, T*<E>*n<W-J*3*1,3. 
tO 1 3 5] 

MSffifC* (mC/g) =CV/ (W-WJ 
[0 13 61 

[0137] ffin&vmmm 1 

L.Xt£\£&3 0mm, S£ 2 5 4 mmffl7;V? 
No. l4f£SSLfc„ 

[oi38] ( i ) «mtt#?igji : mitmRxmit?-* 

tWSrffiffl Lfc„ JgJ?li 15// mT**>ofc. 
[0139] ( 2 ) T3I *« : D Vftt/jHrSte 

p i: Lfc t ©Srttffl Lfc. JBWliO. 6 U 

mt?fco7to 

[0140] ( 3 ) m?t%^S : JHfifitf tcRfc&Hro 

>bO£{£/8 Lfc. mmtO. 6AimT'fcofc 0 
[0141] (4) «ffiM£A : V 
=.)\,T S V *— h ttffll h 

H*&Ki£tt:,fca#*-*a«2 3?) IC8 : 1 0W«*JfC» 

fle (sp*Uttao. 2/im) iii^lc»Lt 1 Off 
[0 14 2] Sftfe^©i9J£f4> *67KSrffli/\ gtli, W, 

fnnm&t£ m) o«*ftti-cA-Dsitfflv>fe. 

[0 14 3] jR-fclfrPMifrfll 2 Qfc&Ml 

# y eg y ? t- w * asfln l * i *m (4S3i6^j 1 t 

[0144] ^^OM^ei 3 
«ffif«^«*T?(4«|jft«ll»cl!|SfC«3tflENo. 3£r£ 



(16) 8-240925 

30 

^t-g-feSrJKy hfttflijci 0 : 1 OWfiiifc 

-C*i§8?Lfct>©£fflV\ JUJ? 2 0 *i mlc^t? b/c„ £ *b 
fc-t«)±»c*«Jit L-C, ISIU*t»«r5 : lOWftfttt 

Lfcfil^fetcdf y 4 y WBk 
o. 2/im) &mm&&iz*tL.x 3 Oft*%aSJPU *H 

— r-U J©? 5 Mmlci?SLfc. !8*#C*ffiW*K» 
-T5StoAl4l 0 2,ST-fcofc 0 
10 [0 14 5] ±E«*#No. l~3©«#MS-*ffi 
tfiftttftSftU-f-f-A/UV^ (LBP-8 
Mark IV) Sr^fflbfc. 

[0 14 6] ^^^(D^i»^l4 
$b£f££ LTI4il:f53 0mm, $ 2 5 4 mmCDTVU $ 

No. 4Srf^®lLfc. 

[0147] ( 1 ) 20«tt«EM : mt&RXfmt?- ? 
7 ^ / — /H»JB (d^ffe L- fc t <7) &3E#: £ L 
20 'bOfctefflLfc,, SI/?I41 5 ix mX'hotc, 

[0148] (2) T9I^S : o^2iV*fi-& 
WP>*±*itfctOi«ILfc. /HI?I40. 6,/ 
m^fcofco 

[0149] ( 3 ) m^lg^S : ««S^(-Kl|X^^o 
f^=/V7^ n >T ^ VTO^^^ 7 L 
fcfc<&*±#£Lfcfc©SrttfflLfc. BWttO. 6(im 

[0 15 0] (4) ftffifii&jl : *-/HRa6tthy7* 
=^7S Wt-g-^SrsKy h»fli^9 : 10© 

30 mmttx-igMisiziitDiztfy my-yit^f-^^W- 

*&3grf$ 0 . 2 |i m) Srl^llJB^^*!' L 1 0 Sft%«gbD& 
5 m m"C*^>ofc„ 

|0l5l]g»No. 4©*BJB©*fcj5N-5&ftM! 
14 9 5S-C-fccfc„ 
[0 15 2] ^^^(Dgt^l 5 

5 Wb-a-^&tfy #-3l?*- UttflilCl 0 : 10©It 
40 tfe^LfctW^rfflV^fc. ^/¥2 0 /i m 0 ^h{C^<T) 

±.i£i%mmt lt, [^bw*4^5 : i ooftajfc-c-iga? 

Lfcl,cotr>lfy ES 7y •fb^f ^^*9flr (¥i«*ifS0. l 
u m) «r|8H»^K:»Lr3 oa*%8SaiU 

fc. II/?f4 5 ai mT'fcofc,, i»o. 5^CStft 
Z&t&ftlt 1 0 2S-C-*ofc„ 

[0153] ^ftttN o . 1-5 «J*fiH*ttRV*K4t 

[0 15 4] 
50 [^ 1 ] 



(17) 
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«3l£»Na2 




iR3feHa4 






- 800V 


- 800V 


- 800V 


- 800V 


- 800V 


sisme cv r ) 


- 20V 


- 15V 


- 20V 


- 60V 


- 60V 


(V« - V T ) /2 


- 4 10V 


- 407.5V 


- 410V 


- 430V 


- 430V 




720Vm 2 /cJ 


eiOVraVcJ 


700Vm 2 /cJ 


4 100Vra 2 /cJ 


3900VmVcJ 


l/20ffi£ 


38Vm J /cJ 


30.5Vm a /cJ 


34Ym 2 /cJ 


205Vm 2 /cJ 


195Vm 2 /cJ 


l/20tog^ 


2.40cJ/m e 


2.75cJ/m 8 


2.38cJ/m B 


0,43cJ/m B 


0.38cJ/m* 




2.80cJ/m* 


3.00cJ/m 8 


2.78cJ/m a 


0.50cJ/m» 


0.48cJ/ra* 




95]* 


74flE 


102S 


95* 


102ft 



[0155] 20 

[oi5 6] ±iew*«;^-a-Lfc^(c:, 1 3 CCld 

5. 2 /: m<7? h-*— «£^-&#fc«, h:J— *£^-9 30 5 0mVg) 1. 0 ttS% £ £M^LTffiS¥«J£r : 



1 0 OfiSSP 
4figgfl 

[0157] h±=nmms 

t-Sf9 9lt%i, (BET 2 



SJ^fctt^y ^fcll*^ (BET 200mVg) 1. * 



5. 2«mOht-B^HSLfe„ 
[0 15 8] 



i o osggtf 

2fi*Si5 
4SSS15 

[0159] iffitmattjaaB-a-Lfcafc:, 1 3 otc ^^-v^-r^-c-^ffi^s^^-c^-s^ttv-y*^^ 

ta3£L*:-ttiRiWlfffi«|K:r»«!Lfc. tt&frfc&tMfe (BET200mVg) 1. Ofia%i**tt^^^ 

t^SJL. ««E*|»»«K:J;»)»»*Lfc«Jca*»Ja 40 7»fif (BETlOOmVg) O. 2ti%t%i 
LT*fcJKaqfi«OTg$ftfctti;SP*9&4. 0 *i m. 5. 
O ix m, 6. 8^m^li9. 8 /j m(75 h 
fc„ ®(btltzb-r-n*ff>Ztl*:tl (9 8. 5fi4%) 

^^ttSC^ (BET2 0 0mVg) 1. 5&m%t*fe 
^Uht-C, D, EatfF^SLfc. 
[0 16 0] h-J--<PMifrffllG 

Mia^jA -cwm Lfc h -r-n* 9 8.8 aa% t , -yv x 



[0161] )>•*— (ftBKfHglH 
MigtfJ A flHS Lfc h -7— 9 8.8 ttS% fc , > y 

(BET20OmVg) 1. 0mg%t«fc*tt7VU$ 
■^-gftJKC^F (BETlOOmVg) 0. 2 fii;% £ £ig 
-&L-CSaJp»J«£fI5. 2/jm<Dh-r— H&HSjbfc. 

[0 16 2] 



1 0 OfiSJ 
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[0 16 3] ±mUm^m^-L-itW^. 1 3 OtfC 

#t.ftfc h 9 8. 5 fifi% t J* * 
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3 OfifiSB 
2SfiSf5 

(BET200mVg) 1. 5f£ 

[0 16 4] ±IE h^-A- I cDftMi&^K:^-*-. 
[0165] 
[*2] 











tfc&&17 fi m&TFG> h *-ffr? 




k -4- _ SJ> 


Nr 

WW 










5.1 


4.3 


82 


16.2 


3.1 


5.23 


2 


-48 




5.1 


4.3 


67 


17.9 


3.5 


5.11 


ietT 


-45 


h^-C 


4.4 


3.5 


88 


26.0 


7.0 


3.71 




-54 




5.0 


4.1 


85 


23.4 


6.0 


3.90 


l 


-50 




6.8 


6.3 


43 


9.1 


0.9 


10.11 


19 


-30 


h^-F 


9.8 


9.2 


11 


4.2 


0 




74 


-21 


h*— G 


5.3 


4.5 


81 


18.6 


4.4 


4.23 


3 ! 


-43 




5.3 


4.5 


83 


18.4 


4.5 


4.09 


2 


-40 




5.5 


4.7 


76 


23.8 


4.5 


5.29 


3 


-41 



[0166] zM&msMmemmm 

-f^v/y^Wf (BET2 0 0m 2 /g) 2. Ol 

S <t > 7x7^ h^t !iT (¥»5 0/im) 

1 0 oat«Si«:»^LZ«»«a«»| J tMLfc, 

[0167] *&w<DmmMfcXfe*nmi-ztzbb<Dis 

[0 16 8] 121^1^ 1 0 Oli^ctdSti-Sgttft 

1 7, 4 0, 6?StP-7 

— 114, 1x^**13 — 9— 1 2 4ri*S9:ttib;txT^5 0 40 
iB*K?Ai 0 0 1 1 7 |:j;oti 

ilf- 7 0 0 VKiftJsftS, -t^(SBi»PSEEIi3t«IE« 
ffiaS-2. OkVppt'fo^ S«SEEIi- 7 0 0V dc t 
fc5 0 U-f -5g tgt 1 2 1 lei 9 L^^-f 1 2 3 

*Wf«3fl*»J«a*t6. «3tK5Ai0 0±O»t«»« 

4 OlCiot h**— 1 4 2tS«$iX, 
Wl 2 7Sr^LT^K9^^^S^tl^^n-9- 
l l 4tc£ tiSWi 2 7±-fc^£*i£ 0 h^— HMfc 
^tO-arfcte^ttttJftiS^w h 1 2 5 ± V) ^^58 1 2 6 50 



M^tt5#ttn-7^ ht-SW 1 0 2 
fi«3tK9Ai 0 0*#ffi-rsJ:5^IEK$nSo 
-»«M*i o 2fctt*LTfc2*<*ixa h 

SSPttt LT ht-aM/l/- Kl 0 3dSE»S*U h 
t-SWJT'l/- Kl 0 3 (1 h-J— ffifffrl 0 2td*H~£ 

So «ffc««-Ctt, «* K?A 1 00 t h-J— »«r#l 

[0169] Hlfcffll 

U6 0 0 dp i U"— IP— fcf— A^JJ V 
^ (^ty>S:LBP"8 Mark IV) ^rffiffl 
L/c 0 ^(Ogt^aitLt^ot^^ k~ K2 4mm/ 
sec ( h^— ffi«r#tt«iS*5pj^x-fc-5) , LTR-tf- 

Mark I Vfflyot^^- h y * ^fcjSttS ^ y 
[0 17 0] H5*c}SoTSgBiO«ttS:Sfefc:KWi- 



(19) 



¥tm¥-8- 2 4 0 9 2 5 
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5. iOSll4aPtftS2 1C±9«*# (Ef5 3 
0mm) 2 6Sr-ft«tf5 0 ^ttf-^V^T-, U— if 
-ft 2 0 -C»4fc»#*»3£*-<5 - t \z J: 9 IMtttttlftt: 
JEfcRU h 3 2 ± "9 £«3Mfc&K: <fc V &WLf*m& 

9(cj;"9S:/E*Pn»PLfcte^D-7-2 7iz£>9 h~T- 

10 17 1] ^Dt^- h !) y v'JCfcJtS^ 

— v=fA*»e,!{e5«*etfi;tt5 X 1 0 S Q • cmW 
S'P&ffi^An — 7- (til6mm, Mili6m 
m) l:ht-Ja«*2 4fcL, JR*#:2 6 fcSSLfc. 

(V d ) 

«*#Wau*ffi (V.) 

8«/Ur^ (v TC ) 

[0175] e^tt±(7> hi-—ffi&&, UamMEE^Mt3 

1 jl#<Dfi $ OE^IC 5 mm-ft &B&£r 5 m 
m<7>#6££ttT^MRST?Jg/£U RV^-C, »©2 
a»«*«)E*fcl Ky 2 Ky hSfi^^-x 

[0176] fe^#2 8 t LTtt, 7 5 g /m z <7>#il 

[0177] W«*ffitt, -ft^/y > h p *>Jg 

7fc#2Jlg?>E*£-C\ lJlSC0E«-e5mmftro|i^iii 

[oi7 8] E***«ii=E*ttiflf mmi&ztitcm 

[0 1 7 9] RW-jftaigaS/hjSvMI^— x Foi/^/Hi 
m«S*5it/5 o 0CW>iB^*«*<©«K=r-.* Mf 

[0 18 0] ffiroWfcWffifcfTofcasKiMWE. #:/ 
[0 18 1] #36Wlc:m^TfllU 5 «y WfPffitt, ^7 7 

[0 18 2] #«*tt»fc*JM= iorfcff 
< , W» Lfc < I 1 tmi~ffite'H%m± K y I- OS 

[0 1 8 3] fizfV($&.fttXMm&r (TOKYO DE 
NSHOKU CO. , LTD. f±!|l£ REFLECT 
OMETER ODEL TC-6DS) Sr/H^Tiflll^ 
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m/ sec Tfo 9 „ S&ycfc<DmT&te, 2 4 mm/ sec 

[0172] s-^-— a«fflt2 4»c h-^— «ri6*ra*a 

{clsMB-fSr tic if? h-J— Sr h^— 4±td^ 
*L.;fc. Kh-^-iaj#ft:2 4±h-7 % --0 = -h 

10 2 3&]Rtttt;fc„ h-^— fi«pflc2 4<D-&&{CsUTX%l 

1 0 1 7 3 ] &itm*!gdtftN o . h^— 14 

L-fc 0 

* [0 17 4] 

-800V 
-15 0V 
- 4 5 0 V (jEMfiJc^ro^-) 

20 ^y V hHUWffl3ft(7)E#tgjg3pi*Jtt^D r t LfcB#<75D 
s-Dr4WtliiLft. *ry*2%«TttSIKW 
fc^^y <7?«^a^f^jii^r-fc y » 5%^ri®^5<!:*y 
y © b 5i:o7F»K fcPHfe-e*> -5, 
[0184] A4-y--rxMiv:ffi«jt45 4%eri^cD5:^-? 

h-r— momtfrb v-r— ssi^fcfcir^ o. 

0 2 5 g/ft-efcofc JJfc, ^7tfr±(- -y 8 — *3t 
lei 9 6 0 0 d p i©l0Ky h8S*fl^* — >»ISi (y 
4 >tM#j4 2 0 u m) & 1 c mffifBT-**^, £*t&g, 
30 «U ky7l/7^ U h (PET) |}©OH 

— VBfifc**ffila*H"^- y=> — tT— SE-3 0H 

(/hSW^BfttM) Srffli\ «7-fyfflht-©f!) 
^-^^ffift^orn^^— LT^# N M7 , D7^ 

®mm.'&*mft ufc* * fin $ ftfc r i 

[0185] WM^m^^: 4 tC^T-T, 
40 [0186] ^MM2 



[0 18 7] hi— fflm* 2 4<7)(HltejSj$^, <S7):*2 

ir^ L 2 5 0 % t 5 J; 5 **®td Lfc„ h ^- fi«r«c 
2 4(7?^jg(4, eOmm/secffct), g()t($26$ 
ffi»-*fi-5ffl*|-)iai4, 3 6mm/s e cT'foS. 
[0 18 8] !i)t#2 6tLt®)t*No. 3£fflV\ 
ht-3 2iUht-Btfflv\ WT«>a**f*Sr» 
Si"S ± 5 •fc**ff : «:ttJ£ Lfc 0 
50 [ 0 1 8 9 ] 



10 
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[0 19 0] m 3 VZJfrtX. 5 »=, 

ffir£i§3 2 mm<D&-i 4 o o v&mn) tv* 

2 6£-«lf-«SL/c„ #ttfc:fcvv-c, f— ±2 0 
te^D-9-2 7(dJ;<9 h-f- &&m^tf2 8K$s^L 

[0191] »b50 o«c^r-iiiWb^*ft-Dfc 

[0 19 7] %}mfrb5 0 Ofer^T'iiitBL^&fTofc 

[0198] gFfB&&£:& 4 
[0 19 9] giftfcff] 4-6 

h-t—C, D, ESrffll^5£t^H**J6«l tP#fCfto 20 

rt, h^-- E*ffl^fc»a-»c 50c mmm<n^m.^mm 

tz.. 

[02 00] HMM**** 4 tc^-r o 
[020 1] WMMl^ 8 

ht-tltht-G, H^ffl^-S^li^ig^Jl tl^ 
[0 2 0 2] Wffi&m&gi 4 {C^i-„ 30 

[0203] mi&m9 

m^Mmmt u6oodp i o^f-t-iyp 

(^r-Vy >§i : LBP-8 Mark IV) 
[0 2 0 4] «S4 8^LT^5ht-ji 

##4 3 tmitWA sniimmm (s-dbd &so 

ia?rDC^ (-3 5 0V) KlACfig^ (2000V 
pp. 2000Hz) ^ttfiL^t.OtL, ®ft#2 6 
©SJWBffitt, BtSP^fi (V„) 5;-800ViL, H 40 
Umiu. (Vj t-150Vt Lfc. 

[0 2 0 5] g,##J£ L-C-/fc#3RSIfc«J « 
tftWt LTS8it0J3 0>igtt#No. 3$rfflV>fc„ * 

[0211] #J$j^ib5 0 OtfcST'iBttSL^SrfTofe 
/is, jJ*#<, WNo. 2^<73ft#;£ig 

[0212] ^(DffH^m 4 (C^-f . 

[0213] itmm 2 50 



(20) #i¥8-2409 25 
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-300V 

* [0192] if mB$k*ik 4 i^-r „ 

[0193] mmmz 
. T^m-inmm 1 1 mm^ L.xn^ti 0 

[0194] h -t—tBftft 2 4 <D®mmm 2 

K**L. 1 5 0 % <t £3 J: 5 J-IP» bfc. 
[0 19 5] ®)EfrtLtlJi^No. 3«r/Bl/\ h 

[0 19 6] 



- 3 5 0 V (BBfaR^O*) 
[0 2 0 6] jfcK, yoir^*- h y 5/ aSffc 
3&3I4 2£efcitL.fc 0 ht-ft)^4 3iLTIl«54 
8*rtSLT^5LBP-8 Mark IVffl7°o-lr 

Ll5 0%t/i5±5 tcffitb Lfc. -*--ftJ3M£<£>JS 
iSli, 7 2mm/s e cffcl JgftflrroJIittt, 4 8 
mm/ sec ~C<fcofc 0 
[0 2 0 7] h-*-— fif«£±tf)BSH±#-v y Tro^^r^J 

1&ZfU— K4 9% hi — »4 3 (S.#.^y— 70 I- 
PV&£tltc-??'*v h48ffl*7 h<Kffii*f(p)$*-C3 
00)i mro^^foJtT©f+«tfc 0 5fe^$^fcgg(i3 
B-^-flf««2 l*ffl^«3t*2 6Sr— »tc#«Lfc. « 
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PURPOSE: To provide an image forming method having a constitution for 
simultaneous developing and cleaning process, which shows extremely good 
transfer property for various kinds of transfer material and is intrinsically 
not influenced in positive or negative memory by the toner remaining after 
transfer. 

CONSTITUTION: This method consists of an electrifying process 1 1 7 to 
electrify a photoreceptor 100, an exposing process 121 to expose the 
electrified photoreceptor 100 thereby forming an electrostatic latent image, 
a developing process 140 to bring a toner 142 carried by a toner carrying 
body 102 into contact with the photoreceptor surface thereby developing 
the electrostatic latent image and forming a toner image on the 
photoreceptor, a transfer process 1 14 to transfer the toner image to a 
transfer material, and a simultaneous development and cleaning process to 
recover the toner 142 remaining on the photoreceptor 100. In the method, 
the surface of the photoreceptor 100 has >85° contact angle to water, and 
the toner consists of an inorg. fine powder material and toner particles 
containing a binder resin and a coloring agent. As for the toner, the volume 
average particle size DV (jxm) is 3(im<DV<8|im, the weight average particle 
size D4 (jam) is 3.5<D4<9, and the proportion Nr of particles having <5jim 
particle size in the distribution of grain size is 17number°/o<Nr<90number%. 
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2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electrification process at which the contact angle over water is charged in the photo conductor which has 
the front-face nature of 85 degrees or more, Contact the exposure process which exposes the electrified photo conductor 
and forms an electrostatic-charge latent image, and the toner currently supported by toner support on a photo conductor 
front face, and an electrostatic-charge latent image is developed. The development process which forms a toner image 
on a photo conductor, the imprint process which imprints the toner image on a photo conductor to imprint material, It is 
the toner for electrostatic-charge latent-image development used for the image formation approach of having the 
development coincidence cleaning process of collecting the toners which remain on a photo conductor after an imprint 
process to toner support. This toner has the toner particle and non-subtlety fine particles which have binding resin and a 
coloring agent at least. The volume mean particle diameter DV of this toner (micrometer) is 3 micrometer<=DV 
<=8micrometer. the ratio Nr of a particle with a particle size [ in / the weighted mean particle size D4 (micrometer) is 
3.5 <=D 4<=9, and / number particle size distribution ] of 5 micrometers or less ~ 17-piece several %<=Nr<= ~ the 
toner for electrostatic-charge latent-image development characterized by 90-piece being several %. 
[Claim 2] this toner - the volume mean particle diameter DV (micrometer) — 3 micrometer<=DV - < - the ratio Nr of 
a toner particle with a particle size [ in / it is 6 micrometers, and the weighted mean particle size D4 (micrometer) is 4< 
6.5 micrometers of 3.5 micrometer<=D, and / number particle size distribution ] of 5 micrometers or less — 60-piece 
several %<Nr<= - 90-piece the toner for electrostatic-charge latent-image development according to claim 1 which is 
several %. 

[Claim 3] the ratio of the ratio Nm of a toner particle with a particle size [ in / in this toner / number particle size 
distribution ] of 3.17 micrometers or less, and the ratio NV of a toner particle with a particle size [ in volume particle 
size distribution ] of 3.17 micrometers or less ~ the toner for electrostatic-charge latent-image development according to 
claim 1 or 2 whose Nm/NV is 2.0-8.0 and whose rate of a volume ratio of a toner particle with a particle size [ in 
volume particle size distribution ] of 8 micrometers or more is below 10 volume %. 

[Claim 4] the ratio of the ratio Nm of a toner particle with a particle size [ in / in this toner / number particle size 
distribution ] of 3.17 micrometers or less, and the ratio NV of a toner particle with a particle size [ in volume particle 
size distribution ] of 3.17 micrometers or less - the toner for electrostatic-charge latent-image development according to 
claim 3 whose Nm/NV is 3.0-7.0. 

[Claim 5] The toner for electrostatic-charge latent-image development according to claim 1 to 4 which is the pulverized 
coal of the ingredient chosen from the group which these non-subtlety fine particles become from a titania, an alumina, 
silicas, and those multiple oxides. 

[Claim 6] For this toner, the absolute value Q of the amount of electrifications (mC/kg) is 14 <=Q<=80 mC/kg (muC/g). 
(Q; the amount of frictional electrifications with iron powder) 

It comes out and is a certain toner for electrostatic-charge latent-image development according to claim 1 to 5. 

[Claim 7] For this toner, the absolute value Q of the amount of electrifications (mC/kg) is 24 <=Q<=60 mC/kg (muC/g). 

It comes out and is a certain toner for electrostatic-charge latent-image development according to claim 6. 
[Claim 8] The electrification process charged in a photo conductor, the exposure process which exposes the electrified 
photo conductor and forms an electrostatic-charge latent image, Contact the toner currently supported by toner support 
on a photo conductor front face, and an electrostatic-charge latent image is developed. The development process which 
forms a toner image on a photo conductor, the imprint process which imprints the toner image on a photo conductor to 
imprint material, It is the image formation approach of having the development coincidence cleaning process of 
collecting the toners which remain on a photo conductor after an imprint process to toner support. The front face of a 
photo conductor The contact angle over water is 85 degrees or more, and this toner has the toner particle and non- 
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subtlety fine particles which have binding resin and a coloring agent at least, the ratio Nr of a particle with a particle size 
[ in / the volume mean particle diameter DV of this toner (micrometer) is 3 micrometer<=DV <=8micrometer, and the 
weighted mean particle size D4 (micrometer) is 3.5 <=D 4<=9, and / number particle size distribution ] of 5 
micrometers or less - 1 7-piece several %<=Nr<= « the image formation approach characterized by 90-piece being 
several %. 

[Claim 9] The front face of a photo conductor is the image formation approach according to claim 8 that the contact 
angle over water is 90 degrees or more. 

[Claim 10] A photo conductor is the image formation approach containing the lubricative fine particles in which a 
surface has a fluorine atom according to claim 8 or 9. 

[Claim 1 1] a toner — the volume mean particle diameter DV (micrometer) ~ 3 micrometer<=DV - < - the ratio Nr of a 
toner particle with a particle size [ in / it is 6 micrometers, and the weighted mean particle size D4 (micrometer) is 4< 
6.5 micrometers of 3.5 micrometer<=D, and / number particle size distribution ] of 5 micrometers or less — 60-piece 
several %<Nr<= - the 90-piece image formation approach according to claim 8 to 10 which is several %. 
[Claim 12] the ratio of the ratio Nm of a toner particle with a particle size [ in /, in a toner / number particle size 
distribution ] of 3. 1 7 micrometers or less, and the ratio NV of a toner particle with a particle size [ in volume particle 
size distribution ] of 3.17 micrometers or less ~ the image formation approach according to claim 8 to 12 that Nm/NV is 
2.0-8.0 and the rate of a volume ratio of a toner particle with a particle size [ in volume particle size distribution ] of 8 
micrometers or more is below 10 volume %. 

[Claim 13] the ratio of the ratio Nm of a toner particle with a particle size [ in /, in a toner / number particle size 
distribution ] of 3.17 micrometers or less, and the ratio NV of a toner particle with a particle size [ in volume particle 
size distribution ] of 3.17 micrometers or less - the image formation approach according to claim 12 that Nm/NV is 3.0- 
7.0. 

[Claim 14] The image formation approach according to claim 8 to 13 which is the pulverized coal of the ingredient 
chosen from the group which non-subtlety fine particles become from a titania, an alumina, silicas, and those multiple 
oxides. 

[Claim 15] The image formation approach according to claim 8 to 14 to which surface treatment of the non-subtlety fine 
particles is carried out to liquefied lubricant in ordinary temperature. 

[Claim 16] The image formation approach according to claim 15 by which surface treatment of the non-subtlety fine 
particles is carried out by silicone oil. 

[Claim 17] A toner is the image formation approach according to claim 8 to 16 of having the frictional electrification 
property that the amounts Q of frictional electrifications to an iron powder carrier are 14 thru/or 80 mC/kg in an 
absolute value. 

[Claim 18] A toner is the image formation approach according to claim 17 of having the frictional electrification 
property that the amounts Q of frictional electrifications to an iron powder carrier are 24 thru/or 60 mC/kg in an 
absolute value. 

[Claim 19] A toner is the image formation approach according to claim 8 to 18 of having the lubricative matter. 
[Claim 20] It is the image formation approach according to claim 19 that the toner has the toner particle which contains 
binding resin, a fluid lubrication agent, and a coloring agent at least, and the non-subtlety fine particles by which 
organic processing was carried out, and this toner particle has a fluid lubrication agent on a front face. 
[Claim 21] A coloring agent is the image formation approach according to claim 20 which is supporting the fluid 
lubrication agent. 

[Claim 22] A coloring agent is the image formation approach according to claim 21 which is the magnetic substance. 
[Claim 23] The image formation approach according to claim 19 to 22 which the fluid lubrication agent contains in the 
toner particle with the gestalt of the lubrication particle which had the fluid lubrication agent 20 to 90% of the weight to 
the total weight of a lubrication particle. 

[Claim 24] viscosity [ in / in a fluid lubrication agent / 25 degrees C ] - 10cSt(s)- 200,000 - the image formation 
approach according to claim 23 which is cSt. 

[Claim 25] A toner is the image formation approach according to claim 8 to 24 of having the non-subtlety fine particles 
and solid lubricant impalpable powder which contain binding resin and a coloring agent at least and by which are a 
toner particle and organic processing was carried out. 

[Claim 26] For non-subtlety fine particles, a front face is the image formation approach according to claim 8 to 25 
currently processed with silicone oil or a varnish at least. 

[Claim 27] An electrostatic-charge latent image is the image formation approach according to claim 8 to 26 which is 
below the exposure reinforcement corresponding to the contact of the straight line which has 1/20 of the inclinations of 
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the slope of a line which connects the average (Vd-Vr)/2 of the umbra potential Vd in the exposure on-the-strength- 
surface potential characteristic curve of a photo conductor, and the umbra potential Vd and rest potential Vr, and this 
exposure on-the-strength-surface potential characteristic curve, and is formed of the exposure which has 5 or less times 
[ of reduction-by-half exposure reinforcement ] exposure reinforcement. 

[Claim 28] A photo conductor is the image formation approach according to claim 27 that reduction-by-half exposure 
reinforcement is two or less 0.5 cJ/m. 

[Claim 29] A photo conductor is the image formation approach according to claim 8 to 28 which is the OPC photo 
conductor which has a phthalocyanine system pigment. 

[Claim 30] An electrostatic-charge latent image is the image formation approach according to claim 8 to 29 developed 
by the reversal development. 

[Claim 31] A photo conductor is the image formation approach according to claim 30 by which the direct-current bias 
VDC is impressed to toner support so that it may have the umbra potential Vd and the bright section potential VI and 
may be satisfied with toner support of following condition |Vd-VDC|>|Vl-VDC|. 

[Claim 32] The direct-current bias VDC is the image formation approach according to claim 31 of having the electrical 
potential difference located between the umbra potential Vd and the bright section potential VI. 

[Claim 33] Absolute value |Vd-VDC| is the large image formation approach according to claim 31 or 32 more than 10V 
from absolute value |V1-VDC|. 

[Claim 34] The image formation approach according to claim 8 to 33 by which a toner is a nonmagnetic toner and an 
electrostatic-charge latent image is developed by the nonmagnetic one component system developing-negatives method. 

[Claim 35] The image formation approach according to claim 8 to 33 by which a toner is a nonmagnetic toner, and is 
mixed with a magnetic carrier, and an electrostatic-charge latent image is developed by the magnetic brush developing- 
negatives method. 

[Claim 36] A toner is the image formation approach according to claim 8 to 33 which is a magnetic toner. 

[Claim 37] A toner image is the image formation approach according to claim 8 to 36 imprinted by press imprint means 

by which bias is impressed to imprint material. 

[Claim 38] Toner support is the image formation approach according to claim 8 to 37 currently rotated with a peripheral 
speed quicker than the peripheral speed of a photo conductor. 

[Claim 39] Toner support is the image formation approach according to claim 38 currently rotated with a peripheral 
speed quicker 1 10% or more than the peripheral speed of a photo conductor. 

[Claim 40] The exposure means for exposing the electrification means for a photo conductor being charged, and the 
electrified photo conductor, and forming an electrostatic-charge latent image, Contact the toner currently supported by 
toner support on a photo conductor front face, and an electrostatic-charge latent image is developed. It is image 
formation equipment which has an imprint means for imprinting the development means for forming a toner image on a 
photo conductor, and the toner image on a photo conductor to imprint material. This development means It has a 
function as a cleaning means for cleaning the toner which remains on a photo conductor after imprinting the toner image 
on a photo conductor to imprint material. The front face of a photo conductor The contact angle over water is 85 degrees 
or more, and this toner has the toner particle and non-subtlety fine particles which have binding resin and a coloring 
agent at least, the ratio Nr of a particle with a particle size [ in / the volume mean particle diameter D V of this toner 
(micrometer) is 3 micrometer<=DV <=8micrometer, and the weighted mean particle size D4 (micrometer) is 3.5 <=D 
4<=9, and / number particle size distribution ] of 5 micrometers or less — 17-piece several %<=Nr<= — the image 
formation equipment characterized by 90-piece being several %. 

[Claim 41] The front face of a photo conductor is image formation equipment according to claim 40 whose contact 
angle over water is 90 degrees or more. 

[Claim 42] A photo conductor is image formation equipment containing the lubricative fine particles in which a surface 
has a fluorine atom according to claim 40 or 41 . 

[Claim 43] a toner — the volume mean particle diameter DV (micrometer) - 3 micrometer<=DV — < — the ratio Nr of a 
toner particle with a particle size [ in / it is 6 micrometers, and the weighted mean particle size D4 (micrometer) is 4< 
6.5 micrometers of 3.5 micrometer<=D, and / number particle size distribution ] of 5 micrometers or less — 60-piece 
several %<Nr<= — the 90-piece image formation equipment according to claim 40 to 42 which is several %. 
[Claim 44] the ratio of the ratio Nm of a toner particle with a particle size [ in / in a toner / number particle size 
distribution ] of 3. 1 7 micrometers or less, and the ratio NV of a toner particle with a particle size [ in volume particle 
size distribution ] of 3.17 micrometers or less - the image formation equipment according to claim 40 to 43 whose 
Nm/NV is 2.0-8.0 and whose rate of a volume ratio of a toner particle with a particle size [ in volume particle size 
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distribution ] of 8 micrometers or more is below 10 volume %. 

[Claim 45] the ratio of the ratio Nm of a toner particle with a particle size [ in / in a toner / number particle size 
distribution ] of 3.17 micrometers or less, and the ratio NV of a toner particle with a particle size [ in volume particle 
size distribution ] of 3.17 micrometers or less - the image formation equipment according to claim 44 whose Nm/NV is 
3.0-7.0. 

[Claim 46] Image formation equipment according to claim 40 to 45 which is the pulverized coal of the ingredient 
chosen from the group which non-subtlety fine particles become from a titania, an alumina, silicas, and those multiple 
oxides. 

[Claim 47] Image formation equipment according to claim 40 to 46 to which surface treatment of the non-subtlety fine 
particles is carried out to liquefied lubricant in ordinary temperature. 

[Claim 48] Image formation equipment according to claim 47 with which surface treatment of the non-subtlety fine 
particles is carried out by silicone oil. 

[Claim 49] A toner is image formation equipment according to claim 40 to 48 which has the frictional electrification 
property that the amounts Q of frictional electrifications to an iron powder carrier are 14 thru/or 80 mC/kg in an 
absolute value. 

[Claim 50] A toner is image formation equipment according to claim 49 which has the frictional electrification property 
that the amounts Q of frictional electrifications to an iron powder carrier are 24 thru/or 60 mC/kg in an absolute value. 
[Claim 51] A toner is image formation equipment according to claim 40 to 49 which has the lubricative matter. 
[Claim 52] It is image formation equipment according to claim 51 with which the toner has the toner particle which 
contains binding resin, a fluid lubrication agent, and a coloring agent at least, and the non-subtlety fine particles by 
which organic processing was carried out, and this toner particle has a fluid lubrication agent on a front face. 
[Claim 53] A coloring agent is image formation equipment according to claim 52 which is supporting the fluid 
lubrication agent. 

[Claim 54] A coloring agent is image formation equipment according to claim 53 which is the magnetic substance. 
[Claim 55] Image formation equipment according to claim 51 to 54 which the fluid lubrication agent contains in the 
toner particle with the gestalt of the lubrication particle which had the fluid lubrication agent 20 to 90% of the weight to 
the total weight of a lubrication particle. 

[Claim 56] viscosity [ in / in a fluid lubrication agent / 25 degrees C ] - 10cSt(s)- 200,000 ~ the image formation 
equipment according to claim 55 which is cSt. 

[Claim 57] A toner is image formation equipment according to claim 40 to 56 which has the non-subtlety fine particles 
and solid lubricant impalpable powder which contain binding resin and a coloring agent at least, and by which are a 
toner particle and organic processing was carried out. 

[Claim 58] For non-subtlety fine particles, a front face is image formation equipment according to claim 40 to 57 
currently processed with silicone oil or a varnish at least. 

[Claim 59] A photo conductor is image formation equipment according to claim 40 to 58 which is the OPC photo 
conductor which has a phthalocyanine system pigment. 

[Claim 60] An imprint means is image formation equipment according to claim 40 to 59 currently installed so that bias 
may be impressed and imprint material may be pressed to a photo conductor. 



[Translation done.] 



http://www4.ipdl jpo.go.jp/cgi-bir^ 4/5/2004 



Page 1 of 27 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the toner for electrostatic-charge latent-image development, the image 
formation approach, and image formation equipment which are applied to a printer, a copying machine, facsimile, etc. It 
is related more with the toner for electrostatic-charge latent-image development, the image formation approach, and 
image formation equipment which are applied to the printer by which toner uptake of the development of an 
electrostatic-charge latent image and the imprint remainder is carried out to a detail by the same means, a copying 
machine, facsimile, etc. 
[0002] 

[Description of the Prior Art] Conventionally, many approaches are learned as a xerography. After generally use the 
photoconductivity matter, forming an electrostatic-charge latent image on a photo conductor (image support) with 
various means, developing negatives with a toner in an electrostatic-charge latent image subsequently, forming a toner 
image and imprinting a toner image to the imprint material like paper if needed, a toner image is established on imprint 
material by heat, the pressure, and heating pressurization, and a duplication or a print is obtained. 
[0003] As an approach of visualizing an electrostatic-charge latent image, the cascade developing-negatives method, the 
magnetic brush developing-negatives method, the pressurization development approach, etc. are learned. Furthermore, 
the development approach of making the magnetic toner on a rotation sleeve flying in electric field to a photo conductor 
using the rotation sleeve which arranged the magnet on the interior is also learned using the magnetic toner. 
[0004] a 1 component development method — a 2 component development method ~ like ~ since the carrier particle 
like a glass bead or iron powder is unnecessary ~ the developer itself — a miniaturization — and-izing can be carried out 
[ lightweight ]. Furthermore, since a 2 component development method needs to keep the concentration of the toner in a 
developer constant, the equipment which detects toner concentration and supplies the toner of an initial complement is 
required for it. Therefore, a developer becomes heavy still more greatly. By the 1 component development method, 
since such equipment is not needed, it is made lightly small. 

[0005] As for the printer equipment which used electrophotography, a LBP printer and an LED printer are becoming the 
mainstream of the latest commercial scene. What was 240,300dpi conventionally as a direction of technical is becoming 
400,600 or 800dpi, and high resolution. Therefore, in connection with this, the high definition has been required more 
also for the development method. Advanced features are progressing also in the copying machine, therefore it is 
progressing towards digitization. This direction has the main approach of forming an electrostatic-charge latent image 
by laser, and is progressing in the high resolution direction, and the development method which can attain high 
resolving and a high definition like a printer has been required. For this reason, diameter-ization of a granule of a toner 
is progressing and the toner with a small particle size of specific particle size distribution is proposed in JP,1-1 12253, A, 
JP,1-191 156,A, JP,2-214156,A, JP,2-284158,A, JP,3-181952,A, and JP,4- 162048, A. 

[0006] In recent years, the contact 1 component development approach of developing negatives with the configuration 
pressed against a photo conductor surface layer using the developing roller of half-conductivity or the developing roller 
in which the dielectric layer was formed on the front face is proposed. For example, Japan Hardcopy '89 collected works 
25-28 pages, FUJITSU Sci. Tech. J. 28 4 The technique about 1 component contact development is indicated by pp.473- 
480 (December 1992), JP,5-188765,A, and JP,5-188752,A. 

[0007] In the contact 1 component development approach, since the photo conductor front face and the development 
electrode are very close, there is an advantage of being able to reduce the edge effect of development. 
[0008] In the rise of the consciousness of saving resources, reducing above toner consumption (amount of the toner used 
to form the image of one sheet at the time of fixing image area) till now is called for. 
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[0009] About the cleaning process of a photo conductor, means, such as blade cleaning, fur brush cleaning, and roller 
cleaning, were used conventionally. This means was what fails to scratch the transfer residual toner on a photo 
conductor dynamically, or drives, comes and stops, and carries out uptake of the transfer residual toner to a waste toner 
bottle. Therefore, it originates in the member which constitutes such a means being pressed against a photo conductor 
front face, and was easy to produce a problem. For example, a photo conductor front face is worn out by pressing a 
cleaning member strongly. 

[0010] Since a cleaning means was furthermore provided, it had become a neck when the whole equipment becoming 
large inevitably and aiming at miniaturization of equipment. 

[001 1] Furthermore, it looks forward to the system which is not that of a waste toner from the viewpoint of ecology. 
[0012] The technique called development coincidence cleaning or cleaner loess focused on POJIMEMORI on the toner 
image under the effect of a transfer residual toner, NEGAMEMORI, etc. as conventionally indicated by JP,5-2287,A. 
However, the need of imprinting a toner image to imprint material various today to which use of electrophotography is 
progressing had come out, and the conventional technique was not what is satisfied to various imprint material in this 
semantics. 

[0013] Although it had proposed acquiring the stable electrification property by using a globular form toner and a 
globular form carrier in the electrophotography printing approach of cleaner loess in JP,2-51 168,A, it was not what 
makes reference in any way about the particle size distribution of a toner. 

[0014] Furthermore, the photo conductor configuration used suitable for cleaner loess in JP,59-133573,A which is 
proposing the technique relevant to cleaner loess, JP,62-203182,A, JP,63-133179,A, JP,64-20587,A, JP,2-302772,A, 
JP,5-2289,A, JP,5-53482,A, and JP,5-61383,A is not described, and reference is not made about the configuration of a 
toner, either. 

[0015] Although an edge effect can be prevented by bringing a photo conductor and toner support close very much, it is 
difficult to set up this clearance for the clearance between a photo conductor and toner support small rather than the 
thickness of the toner layer on toner support. 

[0016] In order to prevent an edge effect, when toner support is pressed against a photo conductor and the electrostatic- 
charge latent image of a photo conductor is developed to a photo conductor surface migration rate as a toner support 
surface migration rate is the same, a good toner image is hard to be obtained. If a difference is in the toner support 
surface migration rate to a photo conductor surface migration rate, it is possible to obtain the toner image which the 
toner on toner support shifts to a photo conductor, and does not have an edge effect very faithful to an electrostatic- 
charge latent image to the electrostatic-charge latent image of a photo conductor. 

[0017] However, the conventional contact development of the effectiveness which collects transfer residual toners to 
development and coincidence was inadequate. 

[001 8] The conventional development coincidence cleaning approach or the cleaner loess image formation approach 
was difficult to maintain sufficient engine performance to various imprint material (for example, pasteboard, the bright 
film for over head projectors, etc.). 
[0019] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the toner for electrostatic-charge 
latent-image development, the image formation approach, and image formation equipment which solved the trouble of 
the above-mentioned conventional technique. 

[0020] The purpose of this invention is offering the image formation approach and equipment which have the 
configuration of the development coincidence cleaning which does not essentially have the effect of POJIMEMORI by 
the transfer residual toner, or NEGAMEMORI. 

[0021] The purpose of this invention is offering the image formation approach and equipment for which the system 
design which has very good imprint nature also to various imprint material (for example, pasteboard, the bright film for 
over head projectors, etc.) is possible. 

[0022] The purpose of this invention is to offer the image formation approach and equipment which can lessen toner 
consumption more compared with the former. 

[0023] Furthermore, the purpose of this invention has high image concentration, and is to offer the image formation 
approach and equipment with which a sharp image is obtained also in a small spot latent image. 
[0024] Furthermore, the purpose of this invention forms an electrostatic-charge latent image on a photo conductor, and 
the toner on toner support is on the occasion of the development process of this electrostatic-charge latent image to offer 
the image formation approach and equipment which controlled toner degradation in the image formation approach and 
equipment in contact with this photo conductor. 

[0025] Furthermore, the purpose of this invention is to offer the image formation approach and equipment which 
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controlled surface degradation of toner support. 

[0026] Furthermore, the purpose of this invention is to offer the accelerable image formation approach and the 
equipment of a developer. 

[0027] Furthermore, the purpose of this invention is to offer the image formation approach and equipment which have 

the photo conductor which cannot deteriorate easily. 

[0028] 

[Means for Solving the Problem and its Function] The electrification process at which a contact angle [ as opposed to 
water in this invention ] is charged in the photo conductor which has the front-face nature of 85 degrees or more, 
Contact the exposure process which exposes the electrified photo conductor and forms an electrostatic-charge latent 
image, and the toner currently supported by toner support on a photo conductor front face, and an electrostatic-charge 
latent image is developed. The development process which forms a toner image on a photo conductor, the imprint 
process which imprints the toner image on a photo conductor to imprint material, It is the toner for electrostatic-charge 
latent- image development used for the image formation approach of having the development coincidence cleaning 
process of collecting the toners which remain on a photo conductor after an imprint process to toner support. This toner 
has the toner particle and non-subtlety fine particles which have binding resin and a coloring agent at least. The volume 
mean particle diameter DV of this toner (micrometer) is 3 micrometer<=DV <=8micrometer. the ratio Nr of a particle 
with a particle size [ in / the weighted mean particle size D4 (micrometer) is 3.5 <=D 4<=9, and / number particle size 
distribution ] of 5 micrometers or less ~ 17-piece several %<=Nr<= — it is related with the toner for electrostatic-charge 
latent-image development characterized by 90-piece being several %. 

[0029] Furthermore, the electrification process at which this invention is charged in a photo conductor, the exposure 
process which exposes the electrified photo conductor and forms an electrostatic-charge latent image, Contact the toner 
currently supported by toner support on a photo conductor front face, and an electrostatic-charge latent image is 
developed. The development process which forms a toner image on a photo conductor, the imprint process which 
imprints the toner image on a photo conductor to imprint material, It is the image formation approach of having the 
development coincidence cleaning process of collecting the toners which remain on a photo conductor after an imprint 
process to toner support. The front face of a photo conductor The contact angle over water is 85 degrees or more, and 
this toner has the toner particle and non-subtlety fine particles which have binding resin and a coloring agent at least, the 
ratio Nr of a particle with a particle size [ in / the volume mean particle diameter DV of this toner (micrometer) is 3 
micrometer<=DV <=8micrometer, and the weighted mean particle size D4 (micrometer) is 3.5 <=D 4<=9, and / number 
particle size distribution ] of 5 micrometers or less — 17-piece several %<=Nr<= — it is related with the image formation 
approach characterized by 90-piece being several %. 

[0030] Furthermore, the exposure means for this invention exposing the electrification means for a photo conductor 
being charged, and the electrified photo conductor, and forming an electrostatic-charge latent image, Contact the toner 
currently supported by toner support on a photo conductor front face, and an electrostatic-charge latent image is 
developed. It is image formation equipment which has an imprint means for imprinting the development means for 
forming a toner image on a photo conductor, and the toner image on a photo conductor to imprint material. This 
development means It has a function as a cleaning means for cleaning the toner which remains on a photo conductor 
after imprinting the toner image on a photo conductor to imprint material. The front face of a photo conductor The 
contact angle over water is 85 degrees or more, and this toner has the toner particle and non-subtlety fine particles which 
have binding resin and a coloring agent at least, the ratio Nr of a particle with a particle size [ in / the volume mean 
particle diameter DV of this toner (micrometer) is 3 micrometer<=DV <=8micrometer, and the weighted mean particle 
size D4 (micrometer) is 3.5 <=D 4<=9, and / number particle size distribution ] of 5 micrometers or less ~ 17-piece 
several %<=Nr<= — it is related with the image formation equipment characterized by 90-piece being several %. 
[0031] 

[Embodiment of the Invention] The photo conductor which has the high front face of a mold-release characteristic was 
used, this reduced frictional force with a photo conductor, the diameter toner of a granule, or toner support, degradation 
by prolonged use of a toner was prevented, and high resolution was acquired, and this invention has prevented surface 
degradation of toner support. 

[0032] Furthermore, by using the photo conductor which has the high front face of a mold-release characteristic, this 
invention can decrease the amount of toners of the imprint remainder remarkably, cleaning effectiveness^ of a transfer 
residual toner improves at the time of development while it does not almost have protection from light by the transfer 
residual toner and can essentially prevent generation of a NEGAGOSUTO image, and it can prevent generation of a 
POJIGOSUTO image good. 

[0033] The mechanism of generating of a ghost image is explained below. 
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[0034] That especially the protection from light by the transfer residual toner poses a problem is the case where the front 
face of a photo conductor (for example, a photoconductor drum or a sensitization belt) is repeatedly used to the imprint 
material of one sheet. When the die length for a photo conductor round is shorter than the advance lay length of imprint 
material, while the imprint material of one sheet passes, a transfer residual toner must carry out the electrification shot 1 
following development in the condition of existing on a photo conductor. Therefore, the potential in the photo conductor 
surface section in which a transfer residual toner exists has not fallen enough, and development contrast may become 
inadequate. In the case of reversal development, if a transfer residual toner exists, it will appear on an image as 
NEGAGOSUTO with concentration lower than a perimeter. 

[0035] If removal of a transfer residual toner is inadequate at the time of development, since a toner will adhere further 
on the photo conductor front face where a transfer residual toner exists, concentration is higher than a perimeter and 
POJIGOSUTO occurs. 

[0036] This invention can control generating of a ghost image good by using a photo conductor [****] and a toner 
|- **** j 

[0037] This invention is effective when a photo conductor front face is constituted considering a macromolecule binder 
as a subject. For example, when it has the surface layer formed by the charge transportation agent and resin as a charge 
transportation layer of a functional discrete-type organic photo conductor when the protective coat which made resin the 
subject was prepared on a selenium and the inorganic photo conductor like an amorphous silicon, the case where a 
protective layer is further prepared on a charge transportation layer is mentioned. 

[0038] The following are mentioned as a means to give a mold-release characteristic to such an outermost layer, (i) The 
low thing of surface energy is used for the resin itself which constitutes the outermost layer, (ii) ****** adds an additive 
which gives oleophilic to the outermost layer, (iii) The ingredient which has a high mold-release characteristic is made 
into the shape of fine particles, and it distributes in the outermost layer. In (i), it can attain by introducing a fluorine 
content radical, a silicon content radical, etc. into the structure of resin. In (ii), it can attain by using a surfactant as an 
additive. In (iii), the compounds (for example, polytetrafluoroethylene, polyvinylidene fluoride, fluoride carbon, etc.) 
containing a fluorine atom are mentioned as the ingredient. Also especially in this, polytetrafluoroethylene fine particles 
are suitable. In this invention, it is suitable to distribute the mold-release characteristic fine particles like fluorine- 
containing resin in the outermost layer. 

[0039] The contact angle over the water on the front face of a photo conductor can be made into 85 degrees or more 
(preferably 90 degrees or more) with these means. At less than 85 degrees, it is easy to produce degradation of the toner 
by decline in the rate of an imprint of a toner, and durability, and toner support. The contact angle theta over the water 
on the front face of a photo conductor is shown in drawing 7 . 

[0040] In order to make the outermost layer contain these fine particles, the layer which distributed these fine particles 
in binder resin is prepared in a photo conductor maximum front face. Or what is necessary is just to make the maximum 
upper layer distribute these fine particles, if it is the OPC photo conductor constituted considering resin as a subject 
from the first, even if it does not newly prepare a surface layer. 2-50 % of the weight of an addition is still more 
desirable one to 60% of the weight to the AUW of the outermost layer. If fewer than 1 % of the weight, the toners of the 
imprint remainder will not fully decrease in number, but a transfer residual toner is hard to be removed, the ghost 
prevention effectiveness falls, and the recovery effectiveness of the transfer residual toner in a development process also 
falls further. Since the reinforcement of the outermost layer will fall or the amount of incident light to a photo conductor 
will fall if it exceeds 60 % of the weight, it is not desirable. About the particle size of these fine particles, 0.5 
micrometers or less are preferably desirable 1 micrometer or less from the field of image quality. If particle size is larger 
than 1 micrometer, the definition of Rhine will tend to fall by dispersion of incident light. 

[0041] In the case of the direct charging method an electrification means makes an electrification member contact a 
photo conductor, this invention is effective. If there are many transfer residual toners, it will adhere to the direct 
electrification member of the electrification process which is a back process, and will tend to cause poor electrification. 
Therefore, compared with the corona discharge to which an electrification means does not touch a photo conductor, 
lessening more is important for the amount of a transfer residual toner. 

[0042] One of the desirable modes of the photo conductor used for this invention is explained below. 

[0043] Paper or plastics into which the plastics; conductivity particle which has a coat layer by aluminum, the metal; 

aluminium alloy like stainless steel, the indium oxide-tin oxide alloy; this metal, or this alloy as a conductive base was 

infiltrated; the barrel cylinder and film which were formed with the plastics which has a conductive polymer are 

mentioned. 

[0044] On these conductivity base, an under-coating layer may be prepared for the purpose of the adhesive 
improvement in a sensitization layer, coating nature amelioration, protection of a base, covering of the defect on a base, 
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the charge impregnation nature amelioration from a base, the protection to the electrical breakdown of a sensitization 
layer, etc. An under-coating layer is formed with ingredients, such as polyvinyl alcohol, a Polly N-vinyl imidazole, 
polyethylene oxide, ethyl cellulose, methyl cellulose, a nitrocellulose, an ethylene-acrylic-acid copolymer, a polyvinyl 
butyral, phenol resin, casein, a polyamide, copolyamide, glue, gelatin, polyurethane, and an aluminum oxide. The 
thickness is usually 0.1-10 micrometers, and is 0.1-3 micrometers preferably. 

[0045] A charge generating layer distributes the charge generating matter which consists of organic substance; like an 
azo system pigment, a phthalocyanine system pigment, an indigo system pigment, a perylene system pigment, a 
polycyclic quinone system pigment, SUKUWARIRIUMU coloring matter, pyrylium salt, thio pyrylium salt, and 
triphenylmethane color system coloring matter or a selenium, and mineral matter like amorphous silicon to a suitable 
binder, and is formed of coating or vacuum evaporationo. As a binder, polycarbonate resin, polyester resin, polyvinyl 
butyral resin, polystyrene resin, acrylic resin, methacrylic resin, phenol resin, silicone resin, an epoxy resin, vinyl 
acetate resin, etc. are mentioned. The amount of the binder contained in a charge generating layer is used zero to 40% of 
the weight preferably 80 or less % of the weight. Especially the thickness of a charge generating layer has desirable 
0.05-2 micrometers 5 micrometers or less. 

[0046] The charge transportation layer has the function to convey reception and this for a charge carrier, from the 
charge generating layer under existence of electric field. A charge transportation layer is formed by dissolving and 
carrying out coating of the charge transportation matter into a solvent with binding resin if needed, and, generally the 
thickness is 5-40 micrometers. Polynuclear aromatic compound; Indore, the carbazole and OKISA diazole which have 
the structure like biphenylene, an anthracene, a pyrene, and a phenanthrene in a principal chain or a side chain as charge 
transportation matter, the nitrogen ring type compound; hydrazone compound; styryl compound like pyrazoline; the 
**** inorganic compound of selenium and selenium-tellurium, amorphous silicon, and sulfuration KADONIUMU is 
mentioned. 

[0047] As binding resin which distributes these charges transportation matter, the organic photoconductivity polymer 
like the resin; Polly N-vinylcarbazole like polycarbonate resin, polyester resin, polymethacrylic acid ester, polystyrene 
resin, acrylic resin, and polyamide resin and a polyvinyl anthracene is mentioned. 

[0048] A protective layer may be prepared as a surface layer. As resin of a protective layer, the mixture of polyester, a 
polycarbonate, acrylic resin, an epoxy resin, phenol resin or these resin, and a curing agent is mentioned, these are 
independent — or two or more sorts are put together and it is used. 

[0049] A conductive particle may be distributed in the resin of a protective layer. A metal, a metallic oxide, etc. are 
mentioned as a conductive particle. Preferably, the ultrafine particle of a zinc oxide, titanium oxide, the tin oxide, 
antimony oxide, indium oxide, the bisumuth oxide, tin-oxide coat titanium oxide, tin coat indium oxide, the antimony 
coat tin oxide, and the ingredient like a zirconium dioxide is mentioned. These may be used independently, or may mix 
and use two or more sorts. When making a protective layer distribute a particle generally, in order to prevent dispersion 
of the incident light by the particulate material, it is desirable that the particle size of a particle is smaller than the 
wavelength of incident light. It is desirable that it is 0.5 micrometers or less as a particle size of the conductive particle 
distributed by the protective layer in this invention or an insulating particle. The content in the inside of a protective 
layer has 2-90 desirable % of the weight to protective layer AUW, and its 5 - 80 % of the weight is more desirable. The 
thickness of a protective layer has desirable 0.1-10 micrometers, and its 1-7 micrometers are more desirable. 
[0050] The coating of a surface layer can perform a resin dispersant spray coating, beam coating, or by carrying out 
osmosis coating. 

[0051] As an example of the development unit which this invention requires, as a 1 component developing-negatives 
method, an elastic roller front face is coated with a toner, and the development unit which adopted the approach of 
contacting this on a photo conductor front face is mentioned. In this case, it is important that do not ask a magnetic toner 
and a nonmagnetic toner, but the toner and photo conductor front face on toner support touch. However, in order to 
eliminate further the effect of protection from light of the transfer residual toner which remained slightly, little way of 
the content of the magnetic substance is good. It is desirable that the particle size of the magnetic substance is also 
small. Toner support touches the photo conductor front face substantially. This means that this toner support touches the 
photo conductor, when a toner is removed from toner support. At this time, cleaning is performed at the same time an 
image without an edge effect is obtained through a toner by the electric field committed between a photo conductor and 
toner support. It has potential an elastic roller front face or near the front face, and there is the need of having electric 
field between a photo conductor front face and a toner support front face. For this reason, the approach of maintaining 
electric field or preparing the dielectric layer of a thin layer in the surface layer of a conductive roller can also be used, 
rheostatic control of the India rubber of an elastic roller being carried out to an inside resistance field, and preventing a 
flow with a photo conductor front face. Furthermore, the configuration which prepared the conductive layer in the field 
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of the side which does not contact a photo conductor with the conductive resin sleeve which covered the field of the side 
in contact with a photo conductor front face with the insulating matter on the conductive roller, or an insulating sleeve is 
also possible. 

[0052] When the 1 component contact developing-negatives method is used, the toner support roller which supports a 
toner may be rotating in a photo conductor and this direction, and may be rotating to hard flow. When the rotation is this 
direction, it is desirable that it is larger than 100% to the peripheral speed of a photo conductor at a peripheral-speed 
ratio. It is easy to produce a problem in image quality, like the clear nature of Rhine is bad in it being 100% or less. The 
more a peripheral-speed ratio increases, the more, there are many amounts of the toner supplied to a development part, 
the desorption frequency of a toner increases to an electrostatic-charge latent image, the toner of an unnecessary part 
fails to be scratched and an image faithful to an electrostatic-charge image is obtained by the repeat that a toner is given 
to a required part. 110% or more of a peripheral -speed ratio is still more preferably good. Since the effectiveness that 
the peripheral-speed difference of a photo conductor front face and the adhesion part of a toner tears off physically the 
toner of the imprint remainder which has adhered on a photo conductor, and electric field recover it in the viewpoint of 
development coincidence cleaning is also expectable, recovery of the toner of the imprint remainder is so good that the 
peripheral-speed ratio of the toner support to a photo conductor is high. 

[0053] You may have the member which contacts a photo conductor between electrifications from an imprint in this 
invention. 

[0054] The toner used for this invention has non-subtlety fine particles on the toner particle front face. Thereby, 
development effectiveness, electrostatic-charge latent-image repeatability, and imprint effectiveness are raised, and it is 
effective in decreasing fogging. 

[0055] The following is used as non-subtlety fine particles used for this invention. For example, the pulverized coal 
formed by colloidal silica, titanium oxide, ferrous oxide, an aluminum oxide, magnesium oxide, titanic-acid calcium, 
barium titanate, strontium titanate, titanic-acid magnesium, cerium oxide, a zirconium dioxide, etc. is mentioned. One 
kind of these things or two kinds or more can be mixed and used. The pulverized coal of a titania, an alumina, the oxide 
like a silica, or a multiple oxide is preferably desirable. As for these non-subtlety fine particles, it is desirable that 
hydrophobing is carried out. As for especially non-subtlety fine particles, it is desirable that surface treatment is carried 
out by silicone oil. 

[0056] The toner used for this invention may mix non-subtlety fine particles with a toner particle at least, and may mix 
further organic pulverized coal or resin pulverized coal etc. which has mean particle diameter smaller otherwise than the 
mean particle diameter of a toner particle. 

[0057] Furthermore, as for a toner, it is desirable to have particle size distribution [****]. 

[0058] The effectiveness to consumption reduction falls that a toner particle with a particle size of 5 micrometers or less 
is less than several 17%, and dot definition 100 micrometers or less falls that the volume mean particle diameter Dv 
(micrometer) is 8 micrometers or more, and the weighted mean particle size D4 (micrometer) is 9 micrometers or more. 
Under the present circumstances, if it is going to resolve by force on development conditions etc., it will be easy to 
produce spilling of line **** and a toner, and the consumption of a toner will increase. If a toner particle with a particle 
size of 5 micrometers or less exceeds several 90%, image concentration will fall, desirable - 60-piece several %<Nr<= - 
- several 88% is good. In order to raise resolution furthermore, it is good preferably that it is the diameter toner of a 
particle of 3.0 micrometer<=Dv <=6.0micrometer and 4< 6.5 micrometers of 3.5 micrometer<=D. Furthermore, 3.2 
micrometer<=DV <=5.8micrometer and 4<=6.3 micrometers of 3.6 micrometer<=D are more good. 
[0059] Consumption reduction and in order to resolve the isolated dot of a minor diameter finely further The volume 
mean particle diameter DV (micrometer) is 3 micrometer<=DV <6micrometer preferably. The weighted mean particle 
size D4 (micrometer) is 4< 6.5 micrometers of 3.5 micrometer<=D. It is several 90%. the ratio Nr of the particle 5 
micrometers or less in number particle size distribution -- 60-piece several %<Mr<= - the ratio of the ratio Nm of a 
particle [ in / the rate of a volume ratio of the particle 8 micrometers or more in volume particle size distribution is 
below 1 5 volume % and / number particle size distribution ] 3.17 micrometers or less, and the ratio NV of the particle 
3.17 micrometers or less in volume particle size distribution ~ it is good that Nm/Nv is 2.0-8.0. 
[0060] furthermore - desirable — the particle Nr with a particle size of 5 micrometers or less — 62-piece several % 
<Nr<= ~ several 88% is good, DV is 3.2 micrometer<=DV <=5.8micrometer and, as for mean particle diameter, it is 
good that D4 is 4<=6.3 micrometers of 3.6 micrometer<=D. 

[0061] the ratio of the ratio Nm of a toner particle with a particle size [ in number particle size distribution ] of 3.17 
micrometers or less, and the ratio NV of a toner particle with a particle size [ in volume particle size distribution ] of 
3.17 micrometers or less - Nm/Nv - less than 2.0 fogging - being generated - being easy - when 8.0 is exceeded, it 
is in the inclination for the definition of an about 50-micrometer isolated dot to fall. Furthermore, 3.0-7.0 are desirable. 
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The ratio Nm of a toner particle with a particle size [ in the number particle size distribution in this case ] of 3.1 7 
micrometers or less is preferably [ 7 - 35% of] good 5 to 40%. 

[0062] It reduces spilling further that the rate of a volume ratio of a toner particle with a particle size [ in the volume 
particle size distribution of a toner ] of 8 micrometers or more is below 10 volume %, and it is desirable from a 
viewpoint which obtains the concentration to which even ** was stabilized by change of the particle size distribution in 
a development counter few through durability. 

[0063] It is desirable that the absolute value (mC/g) of the amount of electrifications of this toner is 14<=Q<=80 (Q 
shows the amount of frictional electrifications with iron powder), and it is more more desirable still that it is 
24<=Q<=60. The amount of electrifications is too high in the amount of electrifications being low in it being Q< 14, the 
consumption reduction effectiveness of a toner being low, and it being 80<Q, and it is easy to produce a concentration 
fall. 

[0064] A toner attains the further high definition because particle size is small, it attains large low consumption by 
collecting transfer residual toners at making [ many ] the amount of fines of 5 micrometers or less with the high amount 
of electrifications per unit weight, and a development process, and raises the imprint nature of the diameter toner of a 
particle because the contact angle over water uses the photo conductor of 85 degrees or more. By making toner grain 
size small in addition to reduction in a transfer residual toner, the effect of protection from light of exposure by ****** 
is also reducible. Turbulence of the electrostatic-charge latent image by dispersion of exposure by the transfer residual 
toner also becomes small, and a high-definition image is obtained. 

[0065] Generally the Rhine image section thinks as follows as a reason many toners will be used for development from 
per unit image area compared with the solid image section. Since the force which draws a toner near to a photo 
conductor latent-image side, and is forced on the electrostatic-charge latent image of the Rhine image section on a photo 
conductor in the Rhine image section since line of electric force turns densely in the Rhine latent image from the outside 
of the Rhine latent image unlike the solid image section is large, more toners are easy to be used for the development of 
the Rhine latent-image side. 

[0066] Since it will be easy to bury an electrostatic-charge latent image with a little toner if a toner contains many toner 
particles with a particle size [ with the high amount of electrifications ] of 5 micrometers or less, the thing beyond the 
need in the toner particle once developed by the Rhine image section of a photo conductor can resist the force by 
surroundings lump of latent-image line of electric force, it can return to toner support, and only a proper quantity of a 
toner can remain in the Rhine image section. Since a toner particle with a particle size of 5 micrometers or less has the 
high amount of electrifications per unit weight, it is little, and in order to weaken development electric field, it is 
because other toner particles cannot be easily influenced by latent-image line of electric force of a surroundings lump. In 
addition to this, reduction of the consumption of a large toner can be attained by collecting transfer residual toners at a 
development process. 

[0067] As binding resin used for a toner, polystyrene; Polly p-KURORU styrene, The single polymer of the styrene 
substitution product like polyvinyl toluene; A styrene-p-KURORU styrene copolymer, A styrene- vinyltoluene 
copolymer, a styrene-vinyl naphthalene copolymer, A styrene-acrylic ester copolymer, a styrene-methacrylic ester 
copolymer, A styrene-alpha-Krol methyl-methacrylate copolymer, a styrene acrylonitrile copolymer, A styrene-vinyl 
methyl ether copolymer, a styrene-vinyl ethyl ether copolymer, A styrene-vinyl methyl ketone copolymer, a styrene- 
butadiene copolymer, A styrene-isoprene copolymer, the styrene system copolymer like a styrene-acrylonitrile-indene 
copolymer; A polyvinyl chloride, Phenol resin, natural denaturation phenol resin, natural resin denaturation maleic 
resin, Acrylic resin, methacrylic resin, Pori acetic-acid vinyl, silicone resin, polyester resin, polyurethane, polyamide 
resin, furan resin, an epoxy resin, xylene resin, a polyvinyl butyral, terpene resin, cumarone indene resin, petroleum 
system resin, etc. are mentioned. The styrene resin like the styrene system polymer over which the bridge was 
constructed, or the styrene system copolymer over which the bridge was constructed is also desirable binding resin. 
[0068] As a comonomer to the styrene monomer of a styrene system copolymer An acrylic acid, a methyl acrylate, an 
ethyl acrylate, butyl acrylate, Acrylic-acid dodecyl, acrylic-acid octyl, 2-ethylhexyl acrylate, Acrylic-acid phenyl, a 
methacrylic acid, a methyl methacrylate, ethyl methacrylate, Methacrylic-acid butyl, methacrylic-acid octyl, 
acrylonitrile, a methacrylonitrile, The monocarboxylic acid which has a double bond like acrylamide, or its substitution 
product; A maleic acid, The dicarboxylic acid which has a double bond like maleic-acid butyl, maleic-acid methyl, and 
maleic-acid dimethyl, and its substitution product; A vinyl chloride, The vinyl ester like vinyl acetate and benzoic-acid 
vinyl; Ethylene, The vinyl ketones like a propylene, an ethylene system olefins; vinyl methyl ketone like a butylene, and 
a vinyl hexyl ketone; the vinyl ether like vinyl methyl ether, vinyl ethyl ether, and the vinyl isobutyl ether is mentioned, 
these vinyl monomers are independent - or it is combined and used. The compound which mainly has the double bond 
in which two or more polymerizations are possible as a cross linking agent is used. For example, carboxylate which has 
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two double bonds like aromatic series divinyl compound; ethylene glycol diacrylate like a divinylbenzene and divinyl 
naphthalene, ethylene glycol dimethacrylate, and 1,3-butanediol dimethacrylate; the compound which has divinyl 
compound; and three or more vinyl groups like a divinyl aniline, the divinyl ether, a divinyl sulfide, and a divinyl 
sulfone is mentioned. These can be used as independent or mixture. 

[0069] As binding resin of a pressure constant wear toner, low molecular weight polyethylene, low molecular weight 
polypropylene, an ethylene- vinylacetate copolymer, an ethylene-acrylic ester copolymer, a higher fatty acid, polyamide 
resin, and polyester resin are mentioned. As for these, independent or mixing and using are desirable. 
[0070] It is desirable to also make the following waxes contain in a toner from the point of improvement in the mold- 
release characteristic from the fixing member at the time of fixing and improvement in fixable. They are paraffin wax 
and its derivative, a micro crystallin wax and its derivative, the Fischer Tropsch wax and its derivative, a polyolefine 
wax and its derivative, carnauba wax, its derivative, etc. As a derivative, oxide, and a block copolymer with a vinyl 
system monomer and a graft denaturation object are mentioned. 

[0071] In addition, long-chain alcohol, long chain fatty acid, an acid-amide compound, an ester compound, a ketone 
compound, hydrogenated castor oil and its derivative, a vegetable system wax, an animal wax, a mineral system wax, a 
PETORO lactam, etc. can be used. 

[0072] As a coloring agent, the inorganic pigment known conventionally, organic dye, and an organic pigment are 
usable. For example, carbon black, aniline black, acetylene black, naphthol yellow, Hansa yellow, a low DAMUN lake, 
an alizarin lake, red ocher, a copper phthalocyanine blue, INDA Indanthrene blue, etc. are mentioned. 0.5-20 weight 
section use of these is usually carried out to the binding resin 100 weight section. 

[0073] The magnetic substance may be used as a constituent of a toner. As the magnetic substance, the magnetic 
metallic oxide containing elements, such as iron, cobalt, nickel, copper, magnesium, manganese, aluminum, and silicon, 
is mentioned. Especially, what uses the magnetic oxide of iron like a tri-iron tetraoxide and gamma-iron oxide as a 
principal component is desirable. 

[0074] For the purpose of electrification control of a toner, the Nigrosine color, quarternary ammonium salt, a salicylic- 
acid metal complex, a salicylic-acid metal salt, the metal complex of salicylic acid derivatives, a salicylic acid, an 
acetylacetone, etc. can be used. 

[0075] The additive of further others may be added to a toner within limits which do not have a substantial bad 
influence. For example, the conductive grant agent like Teflon powder, zinc stearate powder, the lubricant powder; 
cerium oxide powder like polyvinylidene fluoride powder, carbonization silicon powder, the abrasive material; titanium 
oxide powder like strontium titanate powder, the fluid grant agent; caking inhibitor; carbon black powder like aluminum 
oxide powder, zinc-oxide powder, and tin-oxide powder; with a toner, the development disposition top agent like the 
organic particle of reversed polarity and a non-subtlety particle is mentioned. 

[0076] Furthermore, the toner used by this invention is desirable when having the matter which has lubricity carries out 
development coincidence cleaning. 

[0077] A solid lubricant and a fluid lubrication agent are mentioned as matter which has the lubricity used for a toner. 
As a solid lubricant, the pulverized coal which has polytetrafluoroethylene powder, zinc stearate powder, polyvinylidene 
fluoride powder, and lubricant powder [ like a silicone resin particle ]; or diacid-ized molybdenum, graphite, and the 
cleavability like boron nitride, for example is mentioned. 

[0078] As a fluid lubrication agent, animal oil, vegetable oil, a petroleum system lubricating oil, a synthetic lubricating 
oil, etc. are mentioned. A synthetic lubricating oil is preferably used from stability. As a synthetic lubricating oil, 
dimethyl silicone oil, methylphenyl silicone oil, Silicone oil like various denaturation silicone oil; Pentaerythritol ester, 
The liquefied polyol ester like trimethylol propane ester; Polyethylene, Liquefied polyolefine like polypropylene, 
polybutene, and the Pori alpha olefin; A polyethylene glycol, Liquefied polyglycol like a polypropylene glycol; 
Tetradecyl silicate, Liquefied silicate ester like tetra-octyl silicate; G 2-ethylhexyl sebacate, Liquefied diester like a G 2- 
ethylhexyl horse mackerel peat; TORIKERE sill phosphate, Phosphoric ester like propyl phenyl phosphate; 
Polychlorotrifluoroethylene resin, Polytetrafluoroethylene, polyvinylidene fluoride, the liquefied hydrocarbon fluoride 
compound like polyfluoroethylene; a polyphenyl ether, an alkyl naphthene, and alkyl aromatic series are mentioned. A 
field to the liquefied liquefied silicone or hydrocarbon fluoride of thermal stability and oxidation stability is desirable 
especially. As liquefied silicone, the straight silicone like the non-reactivity silicone; dimethyl silicone like amino 
denaturation, epoxy denaturation, carboxyl denaturation, carbinol denaturation, methacrylic denaturation, mercapto 
denaturation, phenol denaturation, the reactant silicone; polyether denaturation like different-species functional-group 
denaturation, methyl styryl denaturation, alkyl denaturation, fatty-acid denaturation, alkoxy denaturation, and fluorine 
denaturation, methylphenyl silicone, and methyl hydrogen silicone is used. 

[0079] Since the effectiveness is demonstrated when a fluid lubrication agent is supported by the support particle and it 
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exists in a toner particle front face, or it is isolated from a support particle and a fluid lubrication agent exists in a toner 
particle front face, in the silicone of a hardening mold, the property top effectiveness fades. Adsorption to a fluid 
lubrication agent support particle may become strong, or the compatibility over binding resin may appear, and the 
amount of isolation of silicone [ reactant silicone or ] with a polar group may decrease, and they may be inferior in 
effectiveness. The compatibility over binding resin may appear depending on the structure of a side chain, and non- 
reactivity silicone may also be inferior in effectiveness. Therefore, reactivity and the polarity of adsorption are not firm 
few, and since liquefied liquefied dimethyl silicone, liquefied fluorine denaturation silicone, and hydrocarbon fluoride 
does not have the compatibility to binding resin, either, they are used preferably. 

[0080] viscosity [ in / in a fluid lubrication agent / 25 degrees C ] - 100,000-200,000 - it is cSt -- desirable « more 
desirable 20-100,000 — cSt especially - 50-70,000 ~ it is good that it is cSt. the measurement of viscosity of a fluid 
lubrication agent — bis — a trowel - it carries out using a star VT 500 (product made from HAKE). 
[0081] One of the viscosity sensors for VT500 which exist partly is chosen as arbitration, and measurement 
documentation is paid and measured in the eel for the sensors. The viscosity (PaxSec) displayed on equipment is 
converted into cSt. 

[0082] In this invention, it is used preferably, making an external additive support a fluid lubrication agent, or making 
the magnetic coloring agent or nonmagnetic coloring agent by which internal is carried out into a toner particle support. 
It excels in the dispersibility to toner particle inside and outside rather than it adds a fluid lubrication agent as it is. 
[0083] A fluid lubrication agent is made to be able to hold on the surface of an external additive, and the fluid 
lubrication dose of a toner particle front face can be moderately adjusted because you make it exist near a toner particle 
front face or the front face. 

[0084] As the concrete approach of making a support particle front face supporting a fluid lubrication agent, a wheel 
mold kneading machine or a stone milling machine is used. When a wheel mold kneading machine etc. is used, while 
forcing on a support particle front face the fluid lubrication agent which intervenes between support particles according 
to a compression operation While it extends through a particle gap and the increase of the adhesion on the front face of a 
particle and shearing extend a fluid lubrication agent, to a particle group, change a location according to shearing force, 
and condensation is unraveled scatteringly. Furthermore, especially since the condensation between support particles is 
unraveled and it is supported with a scattering condition by homogeneity on each particle front face one one-piece 
particle by repeating three above-mentioned operations referred to as extending to homogeneity the fluid lubrication 
agent which exists in a particle front face according to the operation which is stroked with a knife, it is desirable. As a 
wheel mold kneading machine, Simpson mix Mahler, multi-mull, SUTOTTSUMIRU, eye RIHHIMIRU, a back flow 
kneading machine, etc. can use it preferably. 

[0085] A fluid lubrication agent is diluted with remaining as it is or a solvent using a Henschel mixer and a mixer like a 
ball mill, mix with a support particle directly, and it is made to support, or how to carry out a direct spray to a support 
particle, make it support, and be [ how / it ] sufficient and make it into it is also learned. However, when a support 
particle is pulverized coal, in order that, and shearing force and heat are added locally, it may adsorb firmly or a fluid 
lubrication agent may cause printing, since isolation from the support particle of a fluid lubrication agent may not be 
performed effectively, these approaches require cautions. [ that it is difficult to make homogeneity support a little fluid 
lubrication agent to a support particle ] 

[0086] About the amount of support of the fluid lubrication agent to a support particle, the amount of the fluid 
lubrication agent to the binding resin from the point of the effectiveness is important. The optimal range is 0.2 - 5 
weight section importantly [ making a support particle support and adding ] and desirable still more preferably so that it 
may become 0.1-7 weight section to the binding resin 100 weight section as a fluid lubrication dose, and its 0.3 - 2 
weight section is especially desirable. 

[0087] As a lubrication particle which has a fluid lubrication agent, the thing which made the particle of an organic 
compound or an inorganic compound other than a coloring agent corn or condense by the fluid lubrication agent is used 
as a lubrication particle. 

[0088] As an organic compound, the resin particle like styrene resin, acrylic resin, silicone resin, polyester resin, 
urethane resin, polyamide resin, polyethylene resin, and a fluororesin is mentioned. As an inorganic compound, 
metallic-oxide salt; like Si02, Ge02, Ti02, Sn02, aluminum 203, the oxide; silicate like B-2 03, a borate, phosphate, a 
borosilicate, an aluminosilicate, an alumino borate, an alumino borosilicate, a tungstate, molybdate, and a tellurate and 
these conjugated compounds, silicon carbide, silicon nitride, and amorphous carbon are mentioned, these are 
independent - or it can be mixed and used. 

[0089] As inorganic compound pulverized coal, the bottom inorganic compound pulverized coal of manufacture can be 
used with dry process and a wet method. The dry process said here is a manufacturing method of the inorganic 
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compound pulverized coal generated by vapor phase oxidation of a halogenide. For example, the reaction formula 
which serves as a foundation by the approach of using the pyrolysis oxidation reaction in the oxygen hydrogen of 
halogenide gas is as follows. 
[0090] 

2 MXn+nH 2+202 -> 2MO2+2nHX[0091] In this formula, M is a reaction formula to which a metal, a semimetal 
element, and X express a halogen, and n expresses an integer. If A1C13, TiC14, GeC14, SiC14, POC13, and BBr3 are 
used, specifically, aluminum 203, Ti02, Ge02 and Si02, P205, and B-2 03 will be mentioned, respectively. A 
conjugated compound will be obtained if a halogenide is mixed and used at this time. 

[0092] Otherwise, Heat CVD and the manufacturing method like BURAZUMA CVD can be applied, and the pulverized 
coal by dry type can be obtained. Especially, Si02, aluminum203, and Ti02 are used preferably. 
[0093] The method of manufacturing inorganic compound pulverized coal with a wet method can apply conventionally 
well-known various approaches. For example, decomposition by the acid of a sodium silicate as shown in a bottom type, 
Na20-xSi02+2HCl+nH20-> After making an alkaline-earth-metal silicate generate from decomposition by the 
ammonia salts or alkali salt of xSi02 and a nH20+2NaCl sodium silicate, and a sodium silicate, there is a method of 
using the approach of decomposing from an acid and making it into a silicic acid, the approach of making a sodium- 
silicate solution a silicic acid with ion exchange resin, a natural silicic acid, or a silicate. There is an approach by 
hydrolysis of a metal alkoxide in others. An example of this reaction formula is shown below. 
[0094] 

M (OR) 20+H20 -> MO2+2ROH[0095] In this formula, in M, a metal, a semimetal element, and R express an alkyl 
group, and n expresses an integer. A composite will be obtained if two or more sorts of metal alkoxides are used at this 
time. 

[0096] The point of having a moderate electric resistance value also in these to the inorganic compound of a metallic 
oxide is especially good. Especially, the oxide of Si, aluminum, and Ti and a multiple oxide are desirable. 
[0097] What carried out hydrophobing of the front face beforehand by the coupling agent may be used. However, some 
it is easy to become superfluous about a toner particle front face a wrap and charging are in a fluid lubrication agent. If 
what has not carried out hydrophobing is used as a support particle, suitable leak of a charge can be performed, and it is 
possible to maintain good development nature. Therefore, it is also one of the desirable gestalten to use the support 
particle which omits hydrophobing processing. 

[0098] As a particle size of a support particle, 0.001-20-micrometer 0.005-10 micrometers are especially preferably 
good, as the specific surface area by the nitrogen adsorption measured with the BET adsorption method ~ 5-500m2/g — 
more — desirable — 10-400m2/g — 20-350m2/g is still more preferably good. It is hard to hold the fluid lubrication agent 
of this invention as a lubrication particle of a suitable particle size under by 5m2/g. 

[0099] The amount of the fluid lubrication agent in a lubrication particle has 40 - 80 especially preferably good % of the 
weight 27 to 87% of the weight preferably 20 to 90% of the weight. 

[0100] It is desirable that the particle size of a lubrication particle is 0.5 micrometers or more so that it can separate 
holding a fluid lubrication agent, 1 more micrometers or more are good, and it is desirable that the principal component 
by the volume criteria distribution is also larger than the particle size of a toner particle. These lubrication particles 
contain a fluid lubrication agent so much, and since it is weak, ** which separates a fluid lubrication agent and gives 
lubricity and a mold-release characteristic to a toner particle is made by the part during manufacture of a toner while 
distributing to a collapse toner particle at homogeneity. On the other hand, since a lubrication particle exists in a toner 
particle where the maintenance capacity of a fluid lubrication agent is maintained, the particle size in the inside of a 
toner particle is not limited. 

[0101] Degradation of the fluidity of a toner and development nature is not produced, either without making a fluid 
lubrication agent shift to a toner particle front face too much. Since it is possible to supply from a lubrication particle on 
the other hand even if a part of fluid lubrication agent secedes from a toner particle front face, prolonged maintenance of 
the mold-release characteristic of a toner particle and lubricity is possible. These lubrication particles can be corned by 
the approach of making the drop of the solution diluted with the solvent of a fluid lubrication agent or arbitration in the 
mixer sticking to a support particle, and a solvent is volatilized after granulation and may be ground further if needed. A 
fluid lubrication agent or its dilution can be added and kneaded to a support particle using a kneading machine, it can 
grind and corn if needed, and the method of volatilizing a solvent after that is used. As for the above lubrication 
particles, it is desirable to carry out 0.01-50 weight section content to the binding resin 100 weight section, and 0.05 - 50 
weight section, especially its 0.1-20 weight section are more preferably desirable. Lubrication and the mold release 
effectiveness are not acquired under in the 0.01 weight section, but it is easy to produce a problem for electrification 
stability and productivity in the case where 50 weight sections are exceeded. 
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[0102] A lubrication particle can use for porosity fine particles sinking in and the thing which carried out endocyst for a 
fluid lubrication agent. 

[0103] As porosity fine particles, there are the molecular sieve like a zeolite, the clay mineral like a bentonite, an 
aluminum oxide, titanium oxide, a zinc oxide, and resin gel. The particle size is not limited for that to which the particle 
collapses at the kneading process at the time of the toner manufacture like resin gel also in porosity fine particles. On 
the other hand, as a particle size of porosity fine particles with a difficult collapse, 15 micrometers or less are desirable 
as a primary particle size. That whose specific surface area is 10-50m2/g by the nitrogen adsorption measured with the 
BET adsorption method of porosity fine particles before sinking in a fluid lubrication agent is desirable. It can 
manufacture by the approach of carrying out reduced pressure processing of the porosity fine particles, and dipping this 
in a fluid lubrication agent as an approach of infiltrating porosity fine particles. As for the porosity fine particles into 
which the fluid lubrication agent was infiltrated, it is desirable to mix in the range of 0.1 - 20 weight section to the 
binding resin 100 weight section. Otherwise, distribution, endocyst, and the resin particle expanded and infiltrated can 
use a fluid lubrication agent for the capsule mold lubrication particle and the interior which connote a fluid lubrication 
agent. 

[0104] Although it is necessary to make it distribute in a toner particle by making a fluid lubrication agent into a 
lubrication particle, since a lubrication particle and its collapse object are distributed to homogeneity in a toner particle, 
a fluid lubrication agent can also be distributed to homogeneity at toner particle each. In order to make homogeneity 
distribute silicone in a toner conventionally, the approach which may be made to stick to various support, may use and 
only adds silicone etc. directly is excelled in homogeneity dispersibility. However, it is important for only raising 
dispersibility to give maintenance reinforcement moderate to not the purpose but that a fluid lubrication agent must be 
separated from a support particle, and the lubrication effectiveness and the mold release effectiveness must be 
demonstrated effectively and coincidence, and to prevent superfluous isolation of a fluid lubrication agent. It is desirable 
to use a lubrication particle for that purpose, and the lubrication particle which made various support particles support a 
fluid lubrication agent is used. 

[0105] It is possible to adjust moderately the fluid lubrication dose of a toner particle front face in the magnetic 
substance and other particles existing near a toner particle front face or the front face. Although a fluid lubrication agent 
separates from a lubrication particle and it shifts to a toner particle front face, if the holding power of a support particle 
is strong, a fluid lubrication agent cannot separate easily, therefore the lubricity of a toner particle and a mold-release 
characteristic will be [ there will be little shift to a toner particle front face, and ] hard to be acquired. If the holding 
power of support is weak contrary to this, it separates easily, therefore the shift to a toner particle front face becomes 
superfluous, electrification nature will become unstable and a fluid lubrication agent will tend to produce a problem to 
development nature. The fluidity of a toner also gets worse and it is easy to produce problems, such as image 
concentration nonuniformity. If the fluid lubrication agent has furthermore been isolated from the support particle, the 
effectiveness of lubricity and a mold-release characteristic will be lost. Since it is gradually supplied even if a fluid 
lubrication agent is moderately isolated from a support particle, therefore a fluid lubrication agent secedes from a toner 
particle front face, since the holding power of a lubrication particle is moderate, the lubricity of a toner particle and a 
mold-release characteristic are maintained. Since the magnetic substance or the support particle of a particle exists near 
a toner particle front face or the front face, the fluid lubrication agent which shifted to the toner particle front face can 
also be re-adsorbed, the excess of a fluid lubrication agent oozes, and ** can be prevented. Therefore, it is important for 
carrying out optimum dose maintenance of the fluid lubrication agent on a toner particle front face that a support 
particle exists near a toner particle front face or the front face. The fluid lubrication agent consumed although the 
excessive fluid lubrication agent absorbed can assist the function supplied promptly. 

[0106] The effectiveness of the lubricity and a mold-release characteristic reaches equilibrium because a toner passes 
through between a certain degree degree hours from the above thing, and the effectiveness serves as max. Therefore, 
although the effectiveness improves by passing through the maintenance period after toner manufacture, since it will be 
in the adsorption and equilibrium by the support particle, fluid lubrication nature does not come out on a toner particle 
front face superfluously. Since it becomes the toner which can demonstrate the effectiveness greatest in the condition of 
having brought the period forward and on the other hand having been stabilized by giving the 30-45-degree C heat 
history, it is desirable. Since it will be in equilibrium also by the heat history, fixed effectiveness is maintained and evil 
is not produced. In the case of the grinding method, if it is after toner particle manufacture, it will be good to add the 
heat history always, and it will become after grinding. 

[0107] As a fluid lubrication dose, it is 0.2 - 5 weight section importantly [ adding the magnetic substance or a 
lubrication particle ] and desirable still more preferably so that it may become the fluid lubrication agent 0.1-7 weight 
sections to the binding resin 100 weight section, and 0.3 - 2 weight section is especially desirable. 
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[0108] The approach of adding to a toner metallic-oxide particles, such as Si02 to which the organic silicon compound 
like silicone oil was made to stick, aluminum203, and TiO, is also one of the desirable gestalten. 
[0109] As non-subtlety fine particles used for this invention, silicic-acid pulverized coal, titanium oxide, and the non- 
subtlety fine particles like an aluminum oxide are desirable. For example, although the so-called wet silica of silicic-acid 
pulverized coal manufactured from the dry type silica called the so-called dry process or the fumed silica generated by 
vapor phase oxidation of a silicon halogenide, water glass, etc. is usable, few dry type silicas of manufacture remnants, 
such as Na20 and S032-, with few [ and ] silanol groups in the interior of a front face and silica pulverized coal are 
more desirable. In a dry type silica, it is also possible by using other metal halogenated compounds, such as an 
aluminum chloride and a titanium chloride, with a silicon halogenated compound in a production process to obtain the 
compound pulverized coal of a silica and other metallic oxides. 

[0110] For environmental stability, electrification stability, development nature, a fluidity, and the improvement in shelf 
life, as for the toner of this invention, it is desirable to use the non-subtlety fine particles which carry out organic 
processing, and it is obtained by stirring and mixing the non-subtlety fine particles which carry out organic processing 
with mixers, such as a Henschel mixer. 

[0111] The approach of processing with the organic silicon compound like silicone oil is mentioned after processing by 
the approach of processing as such an organic art with said non-subtlety fine particles and the organometallic compound 
like a silane coupling agent and a titanium coupling agent reacted or physisorbed, or the silane coupling agent, or at the 
same time it processes by the silane coupling agent. As a silane coupling agent used for organic processing 
Hexamethyldisilazane, a trimethyl silane, a trimethyl KURORU silane, A trimethyl ethoxy silane, a dimethyl dichloro 
silane, methyltrichlorosilan, An allyl compound dimethyl KURORU silane, an allyl compound phenyl dichloro silane, a 
benzyl dimethyl KURORU silane, Bromine methyl dimethyl KURORUSHIRAN, alpha-KURORU ethyl trichlorosilan, 
beta-KURORU ethyl trichlorosilan, KURORUMECHIRU dimethyl KURORUSHIRAN, The Tori ORGANO silyl 
mercaptan, a trimethylsilyl mercaptan, Tori ORGANO silylacrylate, vinyl dimethyl acetoxysilane, Dimethyl 
diethoxysilane, dimethyl dimethoxysilane, diphenyl diethoxysilane, Hexa methyl disiloxane, 1, 3-divinyl tetramethyl 
disiloxane, 1, 3-diphenyl tetramethyl disiloxane, and the dimethylpolysiloxane that contained the hydroxyl group 
combined with the silicon atom addressed to one piece, respectively in the unit which has 12 siloxane units from per 
[ 2 ] molecule, and is located in an end are mentioned. 

[0112] Aminopropyl trimethoxysilane, aminopropyl triethoxysilane which have a nitrogen atom, Dimethylaminopropyl 
trimethoxysilane, diethylamino propyltrimethoxysilane, Dipropylamino propyltrimethoxysilane, dibutylamino 
propyltrimethoxysilane, Monobutylamino propyltrimethoxysilane, dioctylamino propyl dimethoxysilane, Dibutylamino 
propyl dimethoxysilane, a dibutylamino propyl MONOMETOKISHI silane, The silane coupling agent like 
dimethylamino phenyl triethoxysilane, trimethoxysilyl-gamma-propyl phenylamine, and trimethoxysilyl-gamma-propyl 
benzylamine is mentioned. Hexamethyldisilazane (HMDS) is mentioned as a desirable silane coupling agent. 
[0113] As for non-subtlety fine particles, it is desirable that the front face is processed with silicone oil or a varnish. As 
desirable silicone oil, the object of one to 1000 centistokes is preferably used for the viscosity in 25 degrees C 0.5 to 
10000 centistokes. For example, dimethyl silicone oil, methylphenyl silicone oil, alpha-methyl-styrene denaturation 
silicone oil, KURORU phenyl silicone oil, and especially fluorine denaturation silicone oil are desirable. As the 
approach of silicone oil processing, the silica pulverized coal and silicone oil which were processed, for example by the 
silane coupling agent may be directly mixed using the mixer like a Henschel mixer, and the approach of spraying 
silicone oil on the silica pulverized coal used as the base may be used. Or after making a suitable solvent dissolve or 
distribute silicone oil, the approach of adding silica pulverized coal, mixing and removing a solvent may be used. 
[0114] The specific surface area by the nitrogen adsorption which measured non-subtlety fine particles with the BET 
adsorption method gives a result with the good thing of the range of 50-400m2/g especially more than 30m2/g. 0.01-8 
weight section use of the non-subtlety fine particles by which hydrophobing processing was carried out is carried out to 
the toner particle 100 weight section - good — desirable - 0.1 - 5 weight section - 0.2 - 3 weight section is especially 
preferably good. 

[0115] In order to produce a toner, a well-known approach is used. For example, binding resin, a wax, a metal salt or a 
metal complex, the pigment as a coloring agent, A color or the magnetic substance, and the need are accepted. An 
electric charge control agent and other additives A Henschel mixer, After mixing enough with the mixer like a ball mill, 
a heating roller, a kneader, Metallic compounds, a pigment, a color, and the magnetic substance are made to be able to 
distribute or dissolve in the inside in which carried out melting kneading using the heat kneading machine like an 
extruder, and each was made to dissolve resin, and the toner which performs grinding and a classification strictly and is 
used for this invention can be obtained after cooling solidification. It is desirable to use a hyperfractionation classifier on 
productive efficiency in a classification process. 
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[0116] Furthermore, a toner may be used as a magnetic one component system developer or a nonmagnetic 1 
component developer, and it may mix with a carrier particle and it may be used as a two component developer. 
[0117] In this invention, the developer and the photo conductor front face touch and it is more preferably used by the 
reversal development approach. When using the magnetic brush development approach which uses a toner and a 
magnetic carrier, a magnetic ferrite, magnetite, iron powder, or the thing that coated them with acrylic resin, silicone 
resin, and the resin like a fluororesin is used as a magnetic carrier. At this time, at the time of development or the null 
before and behind development, the bias of a direct current or an alternating current component is impressed, and toner 
support is controlled by the potential which can perform both recovery of the toner of the remainder on a development 
process and a photo conductor. The dc component impressed to toner support at this time is located between bright 
section potential and umbra potential. 

[0118] One of the important factors at this time is the electrification polarity of the toner on the photo conductor in 
electrophotography each process, and the amount of electrifications. For example, when imprinting a toner image to 
imprint material with the imprint potential of a plus polarity in the imprint process using the photo conductor of minus 
electrification nature, and the toner of minus electrification nature, the electrification polarity of the toner of the imprint 
remainder is changed from plus to minus with relation, such as a class (difference between thickness, resistance, a 
dielectric constant, etc.) of imprint material, and image area. However, with the corona shower of the minus at the time 
of the photo conductor of minus electrification nature being charged, though even the toner of not only a photo 
conductor front face but the imprint remainder is swaying to the plus polarity in the imprint process, it is uniformly 
charged to a minus side. So, the toner of the imprint remainder charged in minus remains in the bright section potential 
section by which a toner should be developed, it can draw near to the umbra potential with which a toner should be 
developed and which does not come out in the direction of the relation top toner support of development electric field, 
and a toner does not remain on a photo conductor with umbra potential. 

[0119] In the reversal development approach, it is good for the umbra potential on the front face of a photo conductor 
(Vd), bright section potential (VI), and the direct-current bias (VDC) impressed to toner support to set up as desirable 
development conditions for carrying out development coincidence cleaning, so that the relation of | Vd-VDC|>| V1-VDC| 
may be satisfied. The larger one has the value of |Vd-VDC| better than the value of |V1-VDC| more than 10V more 
preferably. 

[0120] this invention persons are more than the exposure reinforcement of the point that the straight line and this 
exposure on-the-strength-surface potential characteristic curve which have 1/20 of inclinations to the slope of a line 
which connects (Vd+Vr)/2 to Vd of the exposure on-the-strength-surface potential characteristic curve of the **** 
photo conductor wholeheartedly shown in drawing 8 after examination touch. By forming an electrostatic-charge latent 
image by the exposure reinforcement of reduction-by-half exposure reinforcement fewer than 5 times, in the 
development coincidence cleaning approach, the repeatability of an isolated dot is good and can obtain a graphic image 
with gradation nature. 

[0121] Although especially the exposure approach is not chosen, laser is preferably used from minor-diameter-izing of a 
spot, and the field of power. 

[0122] It becomes the graphic image which an isolated dot is crushed and does not have gradation nature and is not 
desirable, although it becomes thin in the Rhine section, or a blur arises, and a ghost image will not be generated when it 
is 5 or more times of the reduction-by-half quantity of light if light exposure is small. 

[0123] Furthermore, in this invention, dot repeatability becomes it good further that the reduction-by-half exposure 
reinforcement of the viewpoint of the repeatability of an isolated dot to a photo conductor is two or less 0.5 cJ/cm. It 
receives interrupting and the reason is for the potential fluctuation to exposure reinforcement of exposure of an imprint 
residual toner to fall rather than the thing of comparatively low sensibility such by using the photo conductor of high 
sensitivity comparatively. The result at two or less 0.3 cJ/m with still more desirable reduction-by-half exposure 
reinforcement is obtained. 

[0124] Multiplier [ when being more than the exposure reinforcement of the point that the straight line which has 1/20 
of inclinations to the slope of a line which connects (Vd+Vr)/2 to Vd of a photo conductor sensitization characteristic 
curve, and this photo conductor characteristic curve touch, and making reduction-by-half light exposure into unit light 
exposure for the exposure range fewer than 5 times of reduction-by-half exposure reinforcement ] (exposure range)/ 
(reduction-by-half light exposure) 

The effectiveness that the room of exposure selection of the direction of ** size is large, and it is desirable as an 
equipment design is also acquired. As for this multiplier, 0.7 or more are desirable, and 1.0 or more are still more 
desirable. 

[0125] In addition, the exposure on-the-strength-surface potential characteristic curve of the electrophotography photo 
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conductor in this invention is created based on the value measured on the process conditions of the equipment which 
actually uses a photo conductor. A surface potential meter probe is arranged just behind an exposure location, photo 
conductor potential in case there is no exposure is first made into the umbra potential Vd, and subsequently the 
approach of measurement changes exposure reinforcement gradually, and records photo conductor surface potential in 
the meantime. Reduction-by-half exposure reinforcement means the exposure reinforcement in the time of the surface 
potential of a photo conductor becoming half [ half / of Vd ], Vd/2. [ i.e., ] Moreover, the surface potential of the photo 
conductor when exposing by reinforcement 30 times the quantity of light of reduction-by-half exposure is defined as 
rest potential Vr. 

[0126] It explains more concretely, the exposure on-the-strength-surface potential characteristic curve of photo 
conductor No.4 mentioned later being shown, and referring to drawin g 8 . 

[0127] The photo conductor property of photo conductor No.4 was measured as electrophotography equipment using 
the laser beam printer (Canon make: LBP-860). Process speed is 47 mm/sec. Electrostatic-charge latent-image 
formation was made 300dpi and binary. The electrification machine of a photo conductor is reset in the corona- 
electrical-charging vessel from the electrification roller. 

[0128] In measurement of a photo conductor property, it carried out by changing laser intensity (about 780nm) and 
carrying out the monitor of the potential. At this time, as for laser exposure, the direction of vertical scanning is 
exposing the whole surface by continuous irradiation. 

[0129] In photo conductor No.4, the surface potential which changed is measured, the surface potential in further 
various exposure reinforcement is measured, and an exposure on-the-strength-surface potential characteristic curve is 
created. 

[0130] The umbra potential (Vd) of photo conductor No.4 is -800V, and rest potential (Vr) is -60V as shown in the 
graph of drawing 8 . Therefore, since (Vd+Vr)/2 are -430V and the exposure reinforcement at that time is 0.09 cJ/m2, 
the slope of a line which connects two points, potential-800V and potential-430V, is abbreviation 4100Vm2/cJ. 
Therefore, it inclines and 1/20 of the values of 4100Vm2/cJ are 205Vm2/cJ(s). The contacts of the straight line of 
inclination 205Vm2/cJ and an exposure on-the-strength-surface potential characteristic curve are 0.43 cJ/m2. On the 
other hand, one half of the potentials of the umbra potential (Vd) of photo conductor No.4 are -400V, and since the 
exposure reinforcement at that time (namely, reduction-by-half exposure reinforcement) is 0.10 cJ/m2, 5 times of 
reduction-by-half exposure reinforcement are 0.50 cJ/m2. Therefore, as for photo conductor No.4, it is desirable to carry 
out bright section potential (VI) before and after -100V by the exposure reinforcement of 0.43 thru/or 0.50 cJ/m2. 
[0131] Next, the measuring method of the particle size of a toner and the measuring method of the amount of frictional 
electrifications of a toner are explained. 

[0132] By various approaches, such as a Coulter counter TA-II mold or a KORUTA multi-sizer (product made from 
KORUTA), although the mean diameter and particle size distribution of a toner were measurable, they used the 
KORUTA multi-sizer (product made from KORUTA) in the example and the example of a comparison. Connecting 
interface (product made from department machine of day), and PC9801 personal computer (NEC make) which outputs 
number distribution and a volume integral cloth, the electrolytic solution prepares a NaCl water solution 1% using the 
1st class sodium chloride. For example, ISOTON R-II (made in coal tar scientific Japan) can be used. As a measuring 
method, 0.1 -5ml (preferably alkylbenzene sulfonate) of surface active agents is added as a dispersant into 100- 150ml of 
said electrolysis water solutions, and 2-20mg of test portions is added further. It computes a volume integral cloth and 
number distribution by the electrolytic solution which suspended the sample performing distributed processing for about 
1 - 3 minutes with an ultrasonic distribution vessel, and measuring the volume and the number with a particle size of 2 
micrometers or more of a toner particle by said coal tar multi-sizer, using 1 00-micrometer aperture as an aperture. It 
asks for the volume mean diameter (DV: let the median of each channel be the central value of a channel) and weighted 
mean particle size (D4) of volume criteria for which it asked from the volume integral cloth of a toner based on the data. 
It asks for the particle ratio (8.00 micrometers or more and 3.17 micrometers or less) of the volume criteria searched for 
from the die-length mean particle diameter or number pitch diameter (Dl), and volume integral cloth of the number 
criteria searched for from number distribution, and the particle ratio (5 micrometers or less and 3.17 micrometers or 
less) of the number criteria searched for from number distribution. 

[0133] The measuring method of the TORIBO value over the iron powder carrier of the toner in this invention is 
explained along with drawing 9 below. 

[0134] Under 23 degrees C and 60% environment of relative humidity, the mixture which added toner 1 .0g to carrier 
9.0g is put into the bottle made from the polyethylene of 50-1 00ml capacity, using EFV 200/300 (Powdertech make) as 
an iron powder carrier, and it shakes by the hand 50 times. Subsequently, said mixture 1 .0-1 .2g is put into the metal 
measurement container 72 which has the screen 73 of 500 meshes in a bottom, and it covers with the metal free wheel 
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plate 74. Weight of the measurement container 72 whole at this time is made into **** Wl (g). Next, in the suction 
machine 71 (the part which touches the measurement container 72 is an insulator at least), it draws in from the suction 
opening 77, the airflow control valve 76 is adjusted, and the pressure of a vacuum gage 75 is set to 2450hPa 
(250mmAq). Suction is performed for 1 minute in this condition, and suction removal of the toner is carried out. 
Potential of the electrometer 79 at this time is set to V (bolt). 78 is a capacitor and sets capacity to C (micro F) here. 
Moreover, weight of the whole measurement container after suction is made into **** W2 (g). The amount (mC/g) of 
frictional electrifications of this toner is calculated like a bottom type. 
[0135] 

Amount (mC/g) of frictional electrifications =valve flow coefficient/(Wl-W2) 
[0136] 

[Example] Hereafter, this invention is explained with an example. However, this invention is not limited to this. 
[0137] As example of manufacture of photo conductor 1 photo conductor, the cylinder made from aluminum with a 
diameter [ of 30mm ] and a die length of 254mm was used as the base. The laminating of the layer of a configuration as 
shown in drawing 1 was carried out to this with sequential dip painting cloth, and photo conductor No. 1 was produced. 
[0138] (1) A conductive enveloping layer : what made the subject what distributed the powder of tin oxide and titanium 
oxide to phenol resin was used. Thickness was 15 micrometers. 

[0139] (2) Under-coating layer : what made denaturation nylon and copolyamide the subject was used. Thickness was 
0.6 micrometers. 

[0140] (3) Charge generating layer : what made the subject what distributed the azo pigment which has absorption in a 
long wavelength region to butyral resin was used. Thickness was 0.6 micrometers. 

[0141] (4) Charge transportation layer : what dissolved the hole conveyance nature triphenylamine compound in 
polycarbonate resin (the molecular weight by the Ostwald viscosity method is 20,000) by the weight ratio of 8:10 was 
made into the subject, polytetrafluoroethylene fine particles (mean particle diameter of 0.2 micrometers) were further 
added 10% of the weight to the total solid content, and what was distributed to homogeneity was used. Thickness was 
25 micrometers. The contact angle over the water of the front face of a photo conductor was 95 degrees. 
[0142] As for equipment, measurement of a contact angle used the contact angle meter CA-DS mold of Consonance 
Interface Science using pure water. 

[0143] The example of manufacture 2 (example of comparison) polytetrafluoroethylene fine particles of a photo 
conductor were not added, and also photo conductor No.2 were produced like the example 1 of manufacture. The 
contact angle over the water of the front face of a photo conductor was 74 degrees. 

[0144] The example of manufacture 3 charge generating layer of a photo conductor produced photo conductor No.3 
according to the example 1 of manufacture. The charge transportation layer applied the hole conveyance nature 
triphenylamine compound to 20 micrometers of thickness using what was dissolved in polycarbonate resin by the 
weight ratio of 10: 10. Pori ethylene tetrafluoride fine particles (particle size of 0.2 micrometers) were added 30% of the 
weight to the total solid content to the structure which furthermore dissolved the same ingredient by the weight ratio of 
5:10 as a protective layer on it, the spray coat was carried out on the charge transportation layer using what was 
distributed to homogeneity, and it adjusted to 5 micrometers of thickness. The contact angle over the water of the front 
face of a photo conductor was 102 degrees. 

[0145] The exposure on-the-strength-surface potential characteristic curve of above-mentioned photo conductor No. 1-3 
used the laser beam printer (LBP-8 Mark IV). 

[0146] As example of manufacture of photo conductor 4 photo conductor, the cylinder made from aluminum with a 
diameter [ of 30mm ] and a die length of 254mm was used as the base. The laminating of the layer of a configuration as 
shown in drawing 1 was carried out to this with sequential dip painting cloth, and photo conductor No. 4 were produced. 
[0147] (1) A conductive enveloping layer : what made the subject what distributed the powder of tin oxide and titanium 
oxide to phenol resin was used. Thickness was 15 micrometers. 

[0148] (2) Under-coating layer : what made denaturation nylon and copolyamide the subject was used. Thickness was 
0.6 micrometers. 

[0149] (3) Charge generating layer : what made the subject what distributed the titanylphthalocyanine pigment which 
has absorption in a long wavelength region to butyral resin was used. Thickness waa 0.6 micrometers. 
[0150] (4) Charge transportation layer : what made the subject what was distributed [ which distributed and added 
polytetrafluoroethylene fine particles (mean particle diameter of 0.2 micrometers) to the total solid content ] 10% of the 
weight was used for what dissolved the hole conveyance nature triphenylamine compound in polycarbonate resin by the 
weight ratio of 9:10. Thickness was 25 micrometers. 

[0151] The contact angle over the water in early stages of photo conductor No.4 was 95 degrees. 
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[0152] The charge generating layer produced the example five-senses phaosome of manufacture of a photo conductor 
according to the example 5 of manufacture of a photo conductor. What dissolved the hole conveyance nature 
triphenylamine compound in polycarbonate resin by the weight ratio of 10:10 was used for the charge transportation 
layer. 20 micrometers of thickness. Polytetrafluoroethylene fine particles (mean particle diameter of 0.1 micrometers) 
were added 30% of the weight to the total solid content to what furthermore dissolved the same ingredient by the weight 
ratio of 5:10 as a protective layer on it, and the spray coat was carried out on the charge transportation layer using what 
was distributed to homogeneity. Thickness was 5 micrometers. The contact angle over the water of photo conductor 
No. 5 was 102 degrees. 

0153] The contact angle over the potential property and water of photo conductor No. 1-5 is shown in Table 1. 
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[0155] 

Example A of manufacture of a toner Styrene-acrylic resin (weight average molecular weight 200,000) The 100 weight 
sections Iron salt complex of azo dye (negative electric charge nature control agent) Two weight sections Carbon black 
(coloring agent) Six weight sections Low-molecular-weight propylene-ethylene copolymer (release agent) Four weight 
sections [0156] After blending the above-mentioned ingredient dryly, it kneaded with the 2 shaft kneading extruder set 
as 130 degrees C. The obtained kneading object was cooled, and after pulverizing with an air-current type grinder, the 
toner particle with a weight mean diameter of 5.2 micrometers to which it classified with the hyperfractionation 
classifier and particle size distribution were adjusted was obtained. 98.5 % of the weight of obtained toner particles and 
1.5 % of the weight (BET 200m2/g) of hydrophobic silica particles by which surface treatment is carried out by silicone 
oil were mixed, and Toner A was prepared. 

[0157] Except that the example of manufacture B particle size distributions of a toner differed, 1.0 % of the weight 
(BET250m2/g) of hydrophobic silica particles was mixed with 99 % of the weight of toner particles manufactured like 
the example A of manufacture, and the toner B with a weighted mean particle size of 5.2 micrometers was prepared. 
[0158] 

Example C-F of manufacture of a toner Styrene acrylic resin The 100 weight sections The metal salt complex of azo dye 
Two weight sections Carbon black Six weight sections Low-molecular-weight propylene-ethylene copolymer Four 
weight sections [0159] After blending the above-mentioned ingredient dryly, it kneaded with the 2 shaft kneading 
extruder set as 130 degrees C. The obtained kneading object was cooled, and after pulverizing with an air-current type 
grinder, the toner particle (the weight mean diameter of 4.0 micrometers to which pneumatic elutriation was carried out 
and particle size distribution were adjusted, 5.0 micrometers, 6.8 micrometers, or 9.8 micrometers) was obtained. 1.5 % 
of the weight (BET200m2/g) of hydrophobic silica particles of the obtained toner particle by which surface treatment is 
carried out to respectively (98.5 % of the weight) by silicone oil was mixed, and Toners C, D, E, and F were prepared. 
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[0160] 98.8 % of the weight of toner particles prepared in the example A of example of manufacture G manufacture of a 
toner, and 1 .0 % of the weight (BET200m2/g) of hydrophobic silica particles and 0.2 % of the weight (BET100m2/g) of 
hydrophobic titania particles by which surface treatment is carried out by silicone oil were mixed, and the toner G with a 
weighted mean particle size of 5.2 micrometers was prepared. 

[0161] 98.8 % of the weight of toner particles prepared in the example A of example of manufacture H manufacture of a 
toner, and 1 .0 % of the weight (BET200m2/g) of hydrophobic silica particles and 0.2 % of the weight (BET100m2/g) of 
hydrophobic alumina particles by which surface treatment is carried out by silicone oil were mixed, and the toner H 
with a weighted mean particle size of 5.2 micrometers was prepared. 
[0162] 

Example I of manufacture of a toner Polyester resin (weight average molecular weight 100,000) The 100 weight 
sections Magnetite (the magnetic substance-cum-a coloring agent, mean particle diameter of 0.2 micrometers) 30 weight 
sections Metal salt complex of azo dye (load charge nature control agent) Two weight sections Carbon black (coloring 
agent) Six weight sections Low-molecular-weight propylene-ethylene copolymer (release agent) Four weight sections 
[0163] After blending the above-mentioned ingredient dryly, it kneaded with the 2 shaft kneading extruder set as 130 
degrees C. The obtained kneading object was cooled, and after pulverizing with an air-current type grinder, the toner 
particle with a weight mean diameter of 5.5 micrometers to which pneumatic elutriation was carried out and particle size 
distribution were adjusted was obtained. Obtained 98.5 % of the weight of toner particles and 1 .5 % of the weight 
(BET200m2/g) of hydrophobic silica particles were mixed, and Toner I was prepared. 
0164] The property of above-mentioned toner A-I is shown in Table 2. 
: 0165] 
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[0166] The toner 5 weight section with a weighted mean particle size of 5.2 micrometers which mixed 98 % of the 
weight of toner particles prepared in the example A of the example manufacture of manufacture of a binary system 
developer and 2.0 % of the weight (BET200m2/g) of hydrophobic colloidal silica particles, and the magnetic ferrite 
carrier (mean particle diameter of 50 micrometers) 100 weight section were mixed, and the binary system developer J 
was produced. 

[0167] An example of the system for enforcing the image formation approach of this invention is explained referring to 
drawing^ . 

[0168] In d rawing 2 , 100 is the photoconductor drum which has the front face of 85 contact angles or more over water, 
and the primary electrification roller 117, the development counter 140, the imprint electrification roller 1 14, and the 
register roller 124 are formed in the perimeter. A photoconductor drum 100 is charged in -700V with the primary 
electrification roller 117. Alternating voltage of applied voltage is -2.0k Vpp in that case, and direct current voltage is - 
700Vdc. It is exposed by irradiating the laser light 123 with the laser generator 121 at a photoconductor drum 100, and 
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an electrostatic-charge image is formed. The electrostatic-charge latent image on a photoconductor drum 100 is 
developed with a toner 142 by the development counter 140, and is imprinted on the imprint material 127 with the 
imprint roller 1 14 contacted through the imprint material 127 at the photoconductor drum. The imprint material which 
carried the toner image is carried to a fixing assembly 126 with the conveyance belt 125, and it is fixed to it on imprint 
material. In a development counter 140, the elastic roller-like toner support 102 which has rodding is arranged so that a 
photoconductor drum 100 may be pressed. The toner regulation blade 103 is arranged as a member which regulates the 
amount of toners conveyed by adhering to the toner support 102, and the toner regulation blade 103 is controlling the 
amount of toners conveyed to a development field with the contact pressure to the toner support 102. The stirring rod 
141 is arranged in the development counter 140. In a development field, the development bias of a direct current or an 
alternating current is impressed between a photoconductor drum 100 and the toner support 102, and a toner support top 
toner is transferred on a photoconductor drum 100 according to an electrostatic-charge latent image, and forms a toner 
image. 

[0169] The 600dpi laser beam printer (Canon make: LBP-8 Mark IV) was used as example 1 electrophotography 
equipment. This equipment was converted and it considered as the per minute four-sheet print in process speed 24 
mm/sec (the peripheral speed of toner support is adjustable), and LTR size paper. Furthermore, LBP-8 Mark The 
cleaning rubber blade in the process cartridge for IV is removed, and the electrification machine for a photo conductor 
being charged was reset in the corona-electrical-charging vessel 21. 

[0170] Along with drawing 5 , the outline of equipment is explained further. This equipment is uniformly charged in a 
photo conductor (diameter of 30mm) 26 with the corona-electrical-charging vessel 21. Subsequently to electrification, 
an electrostatic-charge latent image is formed by exposing an image part with the laser light 20, and with a toner 32, 
after forming the toner image based on an electrostatic-charge latent image by the reversal development, it has the 
imprint process which imprints a toner image to the imprint material 28 with the imprint roller 27 which impressed the 
electrical potential difference with the bias impression means 29. 

[0171] Next, the development container 22 in a process cartridge was converted. Instead of the aluminum sleeve which 
connoted the magnet which is toner support, while having electric resistance value 5x105 ohm-cm which consists of 
foaming silicone rubber, the resistance platen (the diameter of 16mm, rodding diameter of 6mm) was made into the 
toner support 24, and the photo conductor 26 was contacted. The rotation peripheral speed of this toner support is this 
direction in a contact part with a photo conductor, and it is driven so that it may become 200% to this photo conductor 
rotation peripheral speed. The peripheral speed of this toner support is 48 mm/sec, and the peripheral speed of a photo 
conductor is 24 mm/sec. 

[0172] The spreading roller 25 was formed and this toner support 24 was made to contact as a means to apply a toner to 
the toner support 24. The toner was applied on the toner support 24 by rotating to toner support and an opposite 
direction in the contact section. Furthermore, the blade 23 made from stainless steel which carried out the coat of the 
resin for coat layer control of this toner support 24 top toner was attached. The predetermined electrical potential 
difference was impressed to rodding of the toner support 24 with the bias impression means 30. 
[0173] Using photo conductor No.l, the photo conductor set up process conditions so that a toner might satisfy the 
following development conditions using Toner A. 
[0174] 

Photo conductor umbra potential (Vd) -800V Photo conductor bright section potential (VI) -150V Development bias 
(VDC) -450V (only dc component) 

[0175] The toner image on imprint material was established with the heating pressurization means 31. From the tip of 
imprint material, image evaluation vacated the 5mm margin, formed the solid black image of 5mm angle in the area of 
the die length for 1 round of a photo conductor at equal intervals, and, subsequently to the area after 2 rounds of a photo 
conductor, used the output pattern which forms a halftone in 1-dot striping and a 2-dot null tooth space. The schematic 
diagram of the pattern of ghost evaluation was shown in drawing 13 . 

[01 76] As imprint material 28, the regular paper of 75g/m2, the pasteboard of 130 g/m2, and the film for over head 
projectors were used. 

[0177] The evaluation approach is the area of the 2nd round of the photo conductor among the print images of one 
sheet, and performed measurement by the Macbeth reflection density meter, and its evaluation about the location which 
was not made into the location where image formation of the black of 5mm angle was carried out in the area of the 1 st 
round. 

[0178] Reflection density difference = reflection density (location by which image formation was carried out)-reflection 
density (location by which image formation was not carried out) 

[0179] A ghost's level is so good that a reflection density difference is small. The good result was obtained although 
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ghost evaluation was performed after the first stage and the durability test of 500 sheets. 

[0180] Although other image evaluations were performed, image concentration, fogging, spilling, and resolution are 
good, and acquired image quality equivalent to the first stage. 

[0181] In this invention, evaluation of spilling is spilling evaluation with the detailed curve in connection with the image 
quality of a graphical image, and is spilling evaluation in 1-dot Rhine which is easier to scatter rather than spilling in 
alphabetic character Rhine. 

[0182] Electric field tended to close resolution by latent-image electric field, and the repeatability of a minor diameter 
isolated dot as shown in drawing 1 1 which is hard to reproduce estimated it. 

[0183] Fogging was measured using the reflective formality meter (TOKYO DENSHOKU CO., REFLECTOMETER 
[ by the LTD. company ] ODEL TC-6DS). Ds-Dr when setting the reflection density average of the form before Ds and 
a print to Dr for the form white section reflection density worst value after a print was fogged, and it considered as the 
amount. The 2% or less of the amounts of fogging is the good image which does not have fogging substantially, and 
when it exceeds 5%, they are an indistinct image with which fogging is conspicuous. 

[0184] When continuation print-out of the character pattern of 4% printing of rates of surface ratio on A4 size paper was 
carried out at the time of 500 sheets and toner consumption was calculated from change of the amount of toners in a 
development counter, it was 0.025g/sheet. Furthermore, the 10-dot vertical-line pattern latent image (420 micrometers 
of Rhine ****) of 600dpi was made to write at intervals of 1cm by laser exposure on a photo conductor, and you 
developed this, and made it imprinted and established on the transparency sheet made from polyethylene terephthalate 
(PET). It is a surface roughness meter surfboard coder about the obtained vertical-line pattern image. How in which the 
toner of vertical-line Rhine appears was obtained as a profile of surface roughness using SE-30H (Kosaka Laboratory, 
Ltd. make), and it asked for the Rhine width of face from the width of face of this profile. Consequently, it was checked 
that low consumption had been attained the Rhine width of face's reproducing Rhine the high concentration in 430 
micrometers and vividly, and maintaining latent-image repeatability. 
[01 85] An evaluation result is shown in Table 4. 
[0186] It carried out like the example 1 except the example 2 following. 

[01 87] In a contact part with a photo conductor 26, it is this direction, and the rotation peripheral speed of the toner 
support 24 was driven so that it might become 250% to photo conductor rotation peripheral speed. The peripheral speed 
of this toner support 24 is 60 mm/sec, and the relative velocity to photo conductor 26 front face is 36 mm/sec. 
[0188] Using photo conductor No.3 as a photo conductor 26, using Toner B as a toner 32, process conditions were set 
up so that the following development conditions might be satisfied. 
[0189] 

Development bias -300V (only dc component) 

[0190] As shown in drawing 3 , the electrification machine was used as the contact roller electrification machine 32 
(only a direct current impresses 1400V), and the photo conductor 26 was charged uniformly. After forming the 
electrostatic-charge latent image and considering as a visible image with a toner 32 by exposing an image part with the 
laser light 20 subsequently to electrification, the toner image was imprinted to the imprint material 28 with the imprint 
roller 27 which impressed the electrical potential difference. 

[0191] Although examined by ****(ing) from the first stage to 500 sheets, a ghost, image concentration, fogging, 
spilling, resolution, and consumption are good, and acquired image quality equivalent to the first stage. 
[0192] An evaluation result is shown in Table 4. 
[0193] It carried out like the example 1 except the example 3 following. 

[0194] In a contact part with a photo conductor 26, it is this direction, and the rotation peripheral speed of the toner 

support 24 was driven so that it might become 150% to photo conductor rotation peripheral speed. 

[0195] Using photo conductor No.3 as a photo conductor, using Toner I as a toner, process conditions were set up so 

that the following development conditions might be satisfied. 

[0196] 

Development bias -350V (only dc component) 

[0197] Although examined by ****(ing) from the first stage to 500 sheets, a ghost, image concentration, fogging, 
spilling, resolution, and consumption are good, and acquired image quality equivalent to the first stage. 
[0198] An evaluation result is shown in Table 4. 

[0199] It carried out like the example 1 except using four to example 6 toners C, D, and E. When Toner E was used, in 
reappearance of an about 50-micrometer electrostatic-charge latent image, it was inferior a little, and although there was 
a little more consumption, the good image was obtained like the example 1 . 
[0200] An evaluation result is shown in Table 4. 
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[0201] It carried out like the example 1 except using Toners G and H as an example 7 and eight toners. Although image 
concentration was a little thin, the image which is satisfactory practically was obtained. 
[0202] An evaluation result is shown in Table 4. 

[0203] The laser beam printer (Canon make: LBP-8 Mark IV) of 600dpi was converted into corona electrical charging 
as example 9 electrophotography equipment. An outline is shown in drawing 6 . 

[0204] Furthermore, the maximum contiguity gap (between S-D) of the toner support 43 and the photo conductor 48 
which have connoted the magnet 48 was set to 500 micrometers, and AC component (2000Vpp, 2000Hz) should be 
superimposed for the applied voltage by the bias impression means 30 at the time of development on DC component (- 
350V), and the electrification potential of a photo conductor 26 set umbra potential (Vd) to -800V, and set bright section 
potential (VI) to -150V. 

[0205] Photo conductor No.3 of the example 3 of manufacture were used as a photo conductor, using the binary system 
developer J as a developer. 

[0206] Next, the development container 42 in a process cartridge was converted. It is LBP-8 which has connoted the 
magnet 48 as toner support 43. Mark The thing of the process cartridge for IV was used as it was. The rotation 
peripheral speed of the toner support 43 is this direction in the contact part of a photo conductor 26 and a binary system 
developer layer, and it was driven so that it might become 150% to this photo conductor rotation peripheral speed. The 
peripheral speed of this toner support was 72 mm/sec, and the peripheral speed of a photo conductor was 48 mm/sec. 
[0207] The magnetic blade 49 was made to counter instead of a contact India rubber blade as a means to regulate the ear 
of the magnetic carrier on toner support, with the cut magnetic pole of the magnet 48 by which endocyst was carried out 
to the toner support 43 (development sleeve), and the 300-micrometer gap was opened and attached. The converted 
equipment was uniformly charged in the photo conductor 26 using the corona-electrical-charging machine 21 . 
Subsequently to electrification, the electrostatic-charge latent image was formed by exposing an image part with laser 
light, with the binary system developer, after forming a toner image by the reversal development, the toner image was 
imprinted to the imprint material 28 with the imprint roller 46 which impressed the electrical potential difference, and, 
subsequently heating pressurization fixing of the toner image was carried out to imprint material. Per minute four 
process speed was printed in 24 mm/sec (toner support speed adjustable) and LTR size paper. A result is shown in Table 
4. 

[0208] In example of comparison 1 example 1, photo conductor No.2 (74 contact angles over water) were used, and also 
the same trial was performed. 

[0209] Process conditions were set up so that the following development conditions might be satisfied. 
[0210] 

Development bias -400V (only dc component) 

[021 1] Although examined by ****(ing) from the first stage to 500 sheets, there were many transfer residual toners and 
a ghost and fogging by recovery of a transfer residual toner being inadequate were seen by shading the exposure to 
photo conductor No.2. 
[0212] The result is shown in Table 4. 

[0213] In example of comparison 2 example 1, Toner F and photo conductor No.2 were used, and also the same trial 
was performed. 

[0214] Process conditions were set up so that the following development conditions might be satisfied. 
[0215] 

Development bias -300V (only dc component) 

[0216] Although examined by ****(ing) from the first stage to 500 sheets, there were many transfer residual toners and 
the ghost by shading the exposure to a photo conductor and fogging by recovery of a transfer residual toner being 
inadequate were seen. 

[0217] Reappearance of 1 dot of isolation of 100 micrometers or less was inadequate, and the Rhine image was also that 
in which spilling is conspicuous. 
[021 8] The result is shown in Table 4. 

[0219] The toner particle produced like the example A of toner manufacture was performed like the example 1 except 
using instead of Toner A except having not added example of comparison 3 inorganic pulverized coal. By poor imprint, 
image concentration was as thin as 0.8, and the solid black nonuniformity by poor conveyance arose from the first stage. 

[0220] Furthermore, there were many transfer residual toners and the ghost by shading the exposure to a photo 
conductor and fogging by recovery of a transfer residual toner being inadequate were seen. 
[0221] Development conditions are shown in Table 3 and an evaluation result is shown in Table 4. 
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[0222] 
[Table 3] 
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[0223] 
Table 41 
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[0224] Evaluation [ spilling and / of resolution ] O: [0225] in which fitness, **:fitness, and x:spilling are extremely 
conspicuous In this invention, a toner attaining reduction of large consumption from controlling **** of the superfluous 
toner to the Rhine image, and collecting transfer residual toners at a development process, and being excellent in the 
recovery effectiveness of the transfer residual toner in a development process, and maintaining reappearance of a minute 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgLejje 



4/5/2004 



Page 22 of 27 



latent image, it is stabilized and it can supply high-definition image quality with little spilling and fogging so that clearly 
from the above example. 

[0226] Furthermore, it is possible to make it cleaner loess and to miniaturize a process cartridge like the process 
cartridge which shows the process cartridge shown in drawjng_3 to drawing 4 . 

[0227] What diluted the fluid lubrication agent with n-hexane is dropped stirring the support particle (silica) which 
makes the example fluid lubrication agent of manufacture of a fluid lubrication agent support lubrication particle 
support in a Henschel mixer. It decompressed, n-hexane was removed, stirring after dropping termination, subsequently 
the hammer mill ground, and the lubrication particle A which supported the fluid lubrication agent was obtained. 
Various support particles were made similarly to support various fluid lubrication agents. The physical-properties value 
of the lubrication particles A and B which supported the obtained fluid lubrication agent is shown in Table 5. 
[0228] After supplying the specified quantity of a fluid lubrication agent to Simpson mix Mahler (MPVU-2 Matsumoto 
casting company make) and making it operate for 30 minutes at a room temperature to the example magnetic-oxide-of- 
iron of manufacture (BET value 7.8m2/g, sigmas=60.5Am2/kg (emu/g)) 100 weight section of the fluid lubrication 
agent support magnetic substance, the processing magnetic substance A which unfolded with the hammer mill further, 
added and carried out processing, and supported the fluid lubrication agent was obtained. The various magnetic 
substance was made similarly to support various fluid lubrication agents. The physical-properties value of the 
processing magnetic substance A and B which supported the obtained fluid lubrication agent is shown in Table 5. 
[0229] 
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[0230] 

Example J of manufacture of a toner Polyester resin 87 weight sections Fluid lubrication agent support lubrication 
particle A Two weight sections Salicylic-acid-derivatives metal salt Two weight sections Carbon black Six weight 
sections Polyolefine Three weight sections [0231] After blending the above-mentioned ingredient dryly, it kneaded with 
the 2 shaft kneading extruder set as 150 degrees C. The obtained kneading object was cooled, after pulverizing with an 
air-current type grinder, the nonmagnetic toner particle to which it classified with the hyperfractionation classifier and 
8.3-micrometer particle size distribution were adjusted was obtained, what carried out organic processing of the front 
face for the silica pulverized coal whose BET specific surface area is 200m2/g by hexamethyldisilazane was added 
1.5% of the weight to this, and Toner J was obtained. 

[0232] The toner particle was generated like the example J of manufacture of the example of manufacture K toner of a 
toner. 98.5 % of the weight of obtained toner particles was mixed with 1 .5 % of the weight (BET200m2/g) of 
hydrophobic silica pulverized coal processed by hexamethyldisilazane and dimethyl silicone oil, and the toner K with a 
weighted mean particle size of 8.3 micrometers was obtained. 

[0233] The toner L with a weighted mean particle size of 8.5 micrometers was obtained like the example J of 
manufacture of a toner except using the example of manufacture L lubrication particle B of a toner. 
[0234] 

Example M of manufacture of a toner Styrene-acrylic resin 84 weight sections Metal-containing azo dye Three weight 
sections Fluid lubrication agent support magnetic substance A Ten weight sections Low-molecular-weight polyolefine 
Three weight sections [0235] The magnetic toner particle with a weighted mean particle size of 7.1 micrometers was 
obtained like the example J of manufacture of a toner, 2.0 % of the weight was mixed with this for what processed the 
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front face by hexamethyldisilazane to the silica pulverized coal whose BET specific surface area is 200m2/g, and the 
magnetic toner M was obtained. The developer was produced for the magnetic toner M and the magnetic ferrite carrier 
(mean particle diameter of 50 micrometers) which were obtained by the ratio of 5:100. 

[0236] 2.5 % of the weight (BET200m2/g) of hydrophobic colloidal silica particles by which surface treatment was 
carried out with the example N dimethyl silicone of manufacture of a toner, and 97.5 % of the weight of magnetic toner 
particles prepared like the example M of manufacture of a toner were mixed, and the magnetic toner N with a weighted 
mean particle size of 7.0 micrometers was obtained. The magnetic toner N and the magnetic ferrite carrier (mean 
particle diameter of 50 micrometers) which were obtained were mixed by the ratio of 5:100, and the developer was 
produced. 

[0237] The magnetic toner O with a weighted mean particle size of 6.8 micrometers and the developer were obtained 
like the example M of manufacture of a toner at 1.8 % of the weight of methylphenyl silicone instead of the example of 
manufacture O magnetic substance A of a toner except using the octahedron magnetite magnetic substance B which 
carried out surface treatment. 

0238] The physical properties of the obtained toners J and O are shown in Table 6. 
;0239] 
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[0240] The laser beam printer (Canon make: LBP-860) was used as example 10 electrophotography equipment. Process 
speed is 47 mm/sec. 

[0241] The cleaning rubber blade in the process cartridge of this is removed, and the photo conductor electrification 
machine was reset in the corona-electrical-charging vessel. 

[0242] Next, the development part in a process cartridge was converted. While having rodding in a core instead of a 
stainless steel sleeve and having a urethane foam layer, the resistance platen (diameter of 16mm) was made into toner 
support, and the photo conductor was contacted. The rotation peripheral speed of this toner support is this direction in a 
contact part with a photo conductor, and it was driven so that it might become 120% to this photo conductor rotation 
peripheral speed. 

[0243] The spreading roller was formed and this toner support was made to contact as a means to apply a toner to toner 
support. Furthermore, the blade made from stainless steel which carried out the coat of the resin for coat layer control of 
this toner support top toner was attached. Applied voltage at the time of development was used only as DC component 
(-400V). 

[0244] The electrification potential of a photo conductor set umbra potential to -800V, and bright section potential made 
-lOOVthe criterion. 

[0245] Reconstruction and process conditioning were performed to electrophotography equipment so that reconstruction 
of these process cartridges might be suited. 

[0246] The converted equipment was uniformly charged in the photo conductor using the corona-electrical-charging 
machine. After forming the electrostatic-charge latent image and forming a toner image by the reversal development 
with a toner by exposing an image part with laser light subsequently to electrification, the toner image was imprinted to 
imprint material with the imprint roller which impressed the electrical potential difference, and, subsequently to imprint 
material, the toner image was established with the heating pressurization fixing means. 
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[0247] Toner J was used as a toner, using photo conductor No.4 as a photo conductor. As shown in Tables 7 and 8, four 
steps of exposure reinforcement at the time of latent-image formation of a up to [ a photo conductor ] were shaken. They 
are 0.35 cJ/m2 below the exposure reinforcement of the point that the straight line which has 1/20 of inclinations to the 
slope of a line which connects (Vd-Vr)/2 (Vd is umbra potential and Vr is rest potential) to Vd of a photo conductor 
sensitization characteristic curve, and this photo conductor characteristic curve touch, 0.80 cJ/m2 with more reduction- 
by-half exposure reinforcement than 5 times, and two middle exposure reinforcement of those. When exposure 
reinforcement was 0.50 cJ/m2, bright section potential was set to abbreviation- 1 00 V, and made this the criterion. 
[0248] A ghost's evaluation result was shown in Table 7. Furthermore, as shown in Table 8, it excelled also in isolated 
dot repeatability and a tone reproduction. 

[0249] About toner fixing, as shown in Table 9, also after printing [ 2000 ] out by the intermission, there is no toner dirt 
on an image and toner fixing on a photo conductor was not accepted, either. In 4000 more sheet o'clock, although toner 
fixing was slightly accepted on the photo conductor, the image dirt by toner fixing was not generated on the image. 
[0250] The evaluation approach: About toner fixing on electrostatic-charge latent-image support, toner fixing on the 
image dirt on the image at the time of the print of 1000 sheets which printed intermittently the character pattern of 4% 
of printing ratios, 2000 sheets, and 4000 sheets, and a photo conductor was evaluated. 

[0251] The pattern which outputs the halftone formed of 1-dot striping and the null for 2 dots was used for image 
evaluation about a ghost after band-like black and white by photo conductor round. The schematic diagram of a pattern 
was shown in drawing 1 0 . 

[0252] As imprint material, the regular paper of 75g/m2, the pasteboard of 130 g/m2, the pasteboard of 200 g/m2, and 
the film for over head projectors were used. 

[0253] The evaluation approach is the 2nd round of the photo conductor among the print images of one sheet, and was 
because the difference of the reflection density measured with the Macbeth reflection density meter in the location 
which is not made into the location where image formation of the black was carried out by round eye is taken. A 
formula is shown below. 

[0254] Reflection density difference = reflection density (location by which image formation was carried out)-reflection 
density (location by which image formation is not carried out) 

[0255] The result was shown in Table 7. A ghost's level is so good that a reflection density difference is small. 
[0256] About evaluation of gradation nature, it was based on measurement of eight kinds of image concentration from 
which the pattern formation approach differs. Refer to dra_wing_12 . 

[0257] From the point of gradation nature repeatability, the desirable density range of each pattern had desirable the 

following, and this viewpoint to evaluation was performed. 

[0258] 

Pattern 1:0.10-0.15 Pattern 2:0.15-0.20 Pattern 3:0.20-0.30 Pattern 4:0.25-0.40 Pattern 5:0.55-0.70 Pattern 6:0.65-0.80 

Pattern 7:0.75-0.90 Pattern 8:1.35- [0259] that from which an A; piece shifts about what is altogether satisfied with the 

above-mentioned field of a decision criterion — good; - that from which three pieces shift [ pieces / two ] - good; - 

four or more pieces presupposed what shifting that it is improper. This result is shown in Table 8. 

[0260] About the repeatability of 1 dot concerning a graphic image etc., substitution evaluation was carried out by the 

concentration of a pattern 1. Development area is because breadth concentration goes up, so that an electrostatic-charge 

latent image fades, a criterion - 0.10-0.15 - A; - 0.16-0.17 - good; - 0.18- was made improper. 

[0261] In addition, in the following examples, experiment and evaluation were performed under 20 degrees C of 

atmospheric temperature, and the environment of 60% of humidity. 

[0262] It evaluated like the example 10 except using the example 1 1 toner K. 

[0263] Consequently, although it saw slightly by the transparency sheet about the ghost as shown in Table 7, it did not 
see in pasteboard (130 g/m2 paper) and thin paper (75 g/m2 paper). As shown in Table 8, it excelled also in isolated dot 
repeatability and a tone reproduction. Furthermore, also about toner fixing, as shown in Table 9, it was still better than 
the example 10, and even 4000-sheet o'clock, there is no toner fixing on a photo conductor, and the image dirt by toner 
fixing was not generated on the image, either. 

[0264] It evaluated like the example 1 1 except using the example 12 toner L. 

[0265] Consequently, a ghost, isolated dot repeatability, the tone reproduction, and the outstanding property almost 
equivalent to an example 1 1 about toner fixing were shown. 

[0266] It evaluated like the example 10 except using photo conductor No.5 which have the protective layer which 
distributed polytetrafluoroethylene fine particles as example 13 photo conductor. 

[0267] A ghost's evaluation result was shown in Table 7. As shown in Table 8, it excelled also in isolated dot 
repeatability and a tone reproduction. Furthermore, also about toner fixing, as shown in Table 9, it was still better than 
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the example 10, and even 4000-sheet o'clock, there is no toner fixing on a photo conductor, and the image dirt by toner 
fixing was not generated on the image, either. 

[0268] The laser beam printer (Canon make: LBP-8Mark IV) was prepared as example 14 electrophotography 
equipment. Process speed is 47 mm/sec. 

[0269] The cleaning rubber blade in the process cartridge of this was removed. An electrification method is direct 
electrification which contacts a platen, and made applied voltage the dc component (- 1400V). 
[0270] Next, the development part in a process cartridge was converted. The roller (diameter of 16mm) which twisted 
resistance rubber while consisting of urethane foam on the multi-electrode magnet roller of the minor diameter which 
carried out electric conduction processing of the surface instead of the stainless steel sleeve which is a toner supply 
object was made into toner support, and the photo conductor was contacted. The rotation peripheral speed of this toner 
support is this direction in a contact part with a photo conductor, and it is driven so that it may become 200% to this 
photo conductor rotation peripheral speed. 

[0271] The blade made from stainless steel which carried out the coat of the resin for coat layer control of this toner 
support top toner was attached. Moreover, applied voltage at the time of development was used only as DC component 
(-400V). 

[0272] Photo conductor electrification potential set umbra potential to -800V, and set bright section potential to -100 V. 
[0273] Reconstruction and process conditioning were performed to electrophotography equipment so that reconstruction 
of these process cartridges might be suited. 

[0274] The converted equipment was uniformly charged in the photo conductor using the roller electrification machine 
(only a direct current is impressed). After forming an electrostatic-charge latent image and considering as a visible 
image with a toner by exposing an image part with laser light subsequently to electrification, it has the process which 
imprints a toner image to imprint material with the imprint roller which impressed the electrical potential difference. 
[0275] The developer which has Toner N as a developer was used, using photo conductor No.4 as a photo conductor. As 
shown in Tables 7 and 8, four steps of exposure reinforcement at the time of electrostatic-charge latent-image formation 
were shaken at the photo conductor. They are 2.20 cJ/m2 below the exposure reinforcement of the point that the straight 
line which has 1/20 of inclinations to the slope of a line which connects (Vd-Vr)/2 (Vd is umbra potential and Vr is rest 
potential) to Vd of a photo conductor sensitization characteristic curve, and this photo conductor characteristic curve 
touch, 3.10 cJ/m2 with more reduction-by-half exposure reinforcement than 5 times, and two middle exposure 
reinforcement of those. When exposure reinforcement was 2.80 cJ/m2, bright section potential was set to -150V, and 
made this the criterion. 

[0276] In the result evaluated like the example 10, as shown in Tables 7 and 8, the ghost was slight, and the good image 
excellent in isolated dot repeatability and a tone reproduction was obtained. 

[0277] Furthermore, after the durability test of 4000 sheets does not have toner dirt on an image, either, and toner fixing 
on a photo conductor was not accepted, either. 

[0278] As a toner of example 15 developer, it evaluated like the example 14 except using Toner N. 
[0279] Consequently, although it saw slightly by the transparency sheet about the ghost as shown in Table 7, it did not 
see in pasteboard (130 g/m2 paper) and thin paper (75 g/m2 paper). It excelled also in isolated dot repeatability and a 
tone reproduction. Furthermore, as the property which was further superior to the example 14 was shown also about 
toner fixing and it was shown in Table 9, the image dirt by toner fixing on a photo conductor and toner fixing was not 
generated even 4000-sheet o'clock. 

[0280] As a toner of example 16 developer, it evaluated like the example 14 except using Toner O. 

[0281] Consequently, a ghost, isolated dot repeatability, the tone reproduction, and the outstanding property almost 

equivalent to an example 14 about toner fixing were shown. Refer to Tables 7, 8, and 9. 

[0282] 

[Table 7] 
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[Table 8] 
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[0285] 

[Effect of the Invention] The toner for electrostatic-charge latent-image development, the image formation equipment, 
and the image formation approach of this invention attaining reduction of large consumption from controlling **** of 
the superfluous toner to the Rhine image, and collecting transfer residual toners at a development process, and being 
excellent in the recovery effectiveness of the transfer residual toner in a development process, and maintaining 
reappearance of a minute latent image, it is stabilized and they can supply high-definition image quality with little 
spilling and a fogging so that clearly from the above example. 

[0286] Furthermore, since there is very little adhesion of a residual toner, even if it does not carry out recovery to the 
cleaner container of a transfer residual toner, to various imprint ingredients, it is stabilized and a negative and high- 
definition image quality without POJIGOSUTO can be supplied. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web__cgi_ejje 



4/5/2004 



Page 1 of 5 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 13] 
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